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The object of this journal is to record accurately and 


luci lly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
lion to announce interesting de velopme nls before they 
1 pul hed elsewhere. 
The Editor 7 lad to have submitted to him timely 
ficles titable jor these columns, ¢ pecially when such 


arlicles are accompanied by photographs 


War Weariness 


HI N Germany launched her armies like a 
thunderbolt out of a clear sky upon a peaceful 
Europe, she had not the slightest doubt 


that Europe would be prostrate beneath her heel within 


afew months of the firing of the first gun. If the German 


is the Superman that he believes himself to be, there 


was every reason for his confidence 
Jut the German is not a Superman That was proved 


Marne 
turned, 


at the when gallant France, outnumbered five 
to three 
flung him back in utter defeat 
for Calais, the myth of German invincibility received 
its death blow, when a straggling line of British 
held back the German hordes (howitzers, poison gas, and 


all) with nothing more to aid them than their own good 


undaunted, upon the giant foe, and 


And later, in the drive 


troops 


rifles and that high faith and indomitable courage which, 
in the last analysis, will always be the final arbiter in 
the struggle of a superior against an inferior civilization 

The magnitude of the German preparations is the 
failure. They should 
had the 
-conceived against 


measure of their military 
Had the conditions been reversed; 


exact 
have won. 
Allies—France, Great Britain, 
Germany a similar foul 
subjugation, and had Germany been caught as unpre- 
it is our firm belief that the Allies would 
where the Hun that 
Allied standards would have been 


tussia 


conspiracy of conquest and 


pared as they, 


succeeded has failed, and 
within the year the 


borne through the central arch of the Brandenburg Tor 


have 


and down the Unter den Linden 

The military decision which was denied to the German 
machine at the Marne 
made one last stupendous effort to achieve at Verdun 


and in the Calais drive, she 
Over three thousand guns and the picked fighting bat- 


talions of the German Army were there. Again she 
should have won. Had the German been the Superman 
of his-egedistic dreams, he We know 
the result—and we know that with that ghastly failure 
there must have died out of the discussions around the 


table of the Great General Staff, any reference to a pos- 


would have won 


sible military decision 
After Verdun the strategy of the war ceased to include 


a mighty all-round offensive as its fundamental basis 
Che best that Germany could hope for was to hold on 
with its visible army in the front of the enemy while 
that other invisible army of spies, propagandists and 


plotters redoubled its activities back of the fighting line 
and right in the very heart of the enemy’s country 


Briefly stated, the enemy’s plan is to prolong a de- 
fensive war until war weariness, played upon by the 
most subtle psychologi: il attack the world has ever 
known, will lead the winning side (which is now the 
Allied side) to exclaim ‘‘What’s the use; let us get 


together around the table and settle the whole miserable 
Such a peace would be a German victory. 
“Look at the 
and the German. people, ignorant of the fact that 


business 
Prussia would say, as von Hollweg said, 
map,’ 
the far-flung 
already become—the graveyard of the German Army, 
would rise to the call of Prussia for a greater military 


German line was becoming—had indeed 


machine, so overwhelming as to accomplish that world- 
conquest which came so nigh to reality. 

This secret, subtle and most dangerous war back of 
the lines, which Germany is now pushing forward witl 
a feverish energy born of despair, is as great a threat to 


Allied 


failed so signally to achieve its primary object 


which has 

Working 
on the minds of an ignorant soldiery, it has brought about 
Russian Army so 


as was the military assault 


SUCCERS, 


a disintegration of the once mighty 
that that 
than the grains of sand upon a desert 


complete today army has no more cohesion 
Cadorna’s hasty 
words of condemnation prove that the same moral poison- 
gas of the German propagandist was at work breaking, 
by eunning and from behind, those sturdy Italian lines, 
which military effort had failed to penetrate. 


Is the German to win, back of our lines, the fight in 
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which he has been worsted at the front? Are the 
matchless soldiers which now have a strangle-hold upon 
the Germany Army at the front, to be beaten by a 
swarm of professional German spies, aided by pacifist 
socialists, strikemongers and pussy-footed apologists at 
the rear? 

That is for the nation behind the lines to decide. The 
fight here is just as real, just as deadly and ever-present 
as the fight with shell, bullet and bayonet at the front. 
In this struggle every loyal citizen can help. The work 
of the Department of Justice, the Secret Service, and the 
Intelligence Office of both Army and Navy, can be ren- 
dered a hundredfold more effective, if the loyal citizen 
will remember that a telephone is ever ready to hand and 
that it is his patriotic duty to report at once any ex- 
pression of the slightest disapproval of our entrance into 
the war, or the faintest excuse for, or approval of, the 
the 


attitude and conduct of 


Allies: In Name and In Fact 


T’S an old, old story in this war, but we are going to 


enemy. 


tell it again and make new comments upon it in the 
light of what has taken place during the last few 
weeks. Our subject is the lack of cohesion in the past 
among the nations comprising the great coalition popu- 
larly known as the Allies, the present realization among 
the leaders of those nations that such a condition mili- 
tates against military efficiency, and the promise of real 
unity of military efforts in the future. 
Although admittedly a tactical defeat, the 
Italian reverses, in a broader sense, may still prove a 


serious 


tremendous strategical victory; indeed, this phase of the 
war may prove the turning point. For like nothing else 
the Italian setback has served to bring home to all the 
Allied heads the stern fact that, in the fourth year of 
the war, their military efforts are still of a more or less 
disconnected nature; each nation undertakes its own 
campaigns and does more or less as it pleases, irrespective 
of what the other Allies are doing or are planning. Of 
course, there is one exception to this statement, and that 
is the team work which has been so evident in the suc- 
cesses of the British and French forces on the Franco- 
Belgian front. While it is that, from time to 
time, conferences of the Allied chiefs have been held at 
Paris, London and Rome for the ostensible purpose of 
discussing military and naval problems, there has been 
none of the unity of military effort so characteristic of the 
Central Powers’ campaigns during the war. 

We all know how Serbia, Montenegro and Roumania 
were overrun by the enemy because he was able, at the 
proper time, to bring overwhelming strength to bear 
against these little countries while the other Allies stood 
by and watched the steam-roller tactics of the Central 
Powers in full little Allies, un- 
fortunately, were so placed, geographically, that aid 
could not be rushed to them in time; but, nevertheless, 
the irrefutable fact remains that the other Allies failed to 
Thev 


true 


swing. These three 


provide aid for these countries in proper time 
were fully aware of the impending danger, yet no steps 
All of which 
bespeaks of the lack of unity among the Allies in the past. 


were taken while there was still ample time. 


When General Cadorna’s brave troops were at last on 
the summits of the mountain ranges which had served 
the Austrians and Germans as a formidable bulwark on 
that front, he called to him the correspondents of the 
Allied told that that 
onward the success or failure of Italian arms depended 
His after 


almost superhuman achievements, were then ready to 


nations and them from moment 


upon an ample supply of munitions. men, 
rush down the slopes and on to the Austrian plains in a 
campaign which promised to eliminate the Dual Mon- 
archy from the war in short order, and automatically 
We are told that Italy expended 
(although credited with 
amount of her treasure. 


Bulgaria and Turkey. 
over 1,000,000 
300,000 
Those mountains along the Isonzo were dyed with blood 
and carpeted with corpses—Italian and Austrian. Italy 
put her all into the war along her 450-mile battle line, and 
asked only to be considered as one of the leading Allies. 
She asked only for due consideration and, above all, a 


lives only 


and an equivalent 


constant supply of coal and iron. 

If the Italian front had been considered in common 
with the Western front, perhaps things would have been 
different 
British, Belgian and French fronts and the Italian front; 
and if the Allies had had the same unity of command as 
the Germans and Austrians, it would have been possible 
long before now to inflict severe and telling defeats on 
been 


There is excellent train service between the 


the enemy. Troops and artillery could have 
shifted back and forth, just as the enemy has done for 
three and a half years, and his one great advantage could 
have been cancelled by doing the same thing on our side. 

The advantage of unity and complete understanding 
is, fortunately, being discussed by ourselves and our 
At last we are ready to 
formidable 


Allies at this very moment. 


adopt what has been the enemy’s most 
weapon in this war. 

And this being the case, the end of the war, with 
victory for ourselves and our Allies, is now in sight; sure- 


ly, it cannot long be delayed. 
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Shall We Learn From the War? 


E have on our statute books a vast body of 

anti-trust legislation, all of which is written 

with the purpose of forcing concerns in the 
same business to compete. Under these laws it is not 
possible to consolidate two concerns which happen to 
control, between them, more than a stated percentage of 
the nation’s total product of any given commodity. 
The courts will even instruct one company to dispose of 
its contrclling interest in a competing concern, or will 
actually supervise the process of unscrambling the il- 
legally scrambled eggs of a great merger, all in the sacred 
name of competition. 

Now there has always seemed to be something funda- 
mentally wrong with a system which on the one hand 
insisted upon keeping public service companies apart 
so that they might compete, and on the other went to 
the utmost length to establish for all such service a 
complete series of maximum rates, which at once and 
automatically become, in practice, standard and there- 
fore minimum rates, to the complete elimination of 
The unfortunate 
cities which have allowed themselves to be blessed with 


competition. experience of those 
telephone competition, only to find that this involves 
merely double payment for the same service, might be 
cited in support of the thesis that competition is not a 
sovereign remedy for all evils. And now in the conduct 
of the war we have learned the same lesson all over again. 

When we wanted a Liberty Motor, we brought to 
bear upon our automobile makers sufficient moral suasion 
to induce them to pool their resources for its design and 
production. When we found that competitive buying 
was driving the prices of many commodities to exorbitant 
levels, we at once put distribution of these commodities 
upon a regulated, pro rata basis, cutting out all competi- 
tion. When we found that our steel and copper was not 
being used to best advantage, we put these industries 
under the control of a committee privileged to dictate 
what orders should be filled, and when, and at what price. 
We have apportioned our coal among districts and among 
classes of We have abandoned 
pretence of maintaining railroad competition, and have 
put all our roads under a single coéperative administra- 
tion with a thoroughness that amounts to temporary 
consolidation—equipment, operating talent and business 
have been pooled without reserve, and from Eastport to 
Diego our railroads are being run as a single 
In greater or less degree the same is true of 


consumers. every 


San 
system. 
every other of our big industries. 

This can mean but one thing. In a great emergency, 
when we must do everything with greatest effect and 
with greatest speed and with greatest economy, we are 
agreed that the good old competitive methods are not up 
to the mark, that competition is wasteful and inefficient, 
that the worker. Its 
iority stands established on the very face of the returns; 
so while it would be of academic interest to inquire into 
the grounds of that superiority, such inquiry is to the 
The one thing that 


coéperation is master super- 


practical mind beside the mark. 
concerns such a mind is the question “‘ After the war- 
what?’ Are we going to relapse naturally and comfort- 
ably into the old way of doing things, or are we to apply 
the hard learned lessons of the war? Are we going to 
concede that we are willing to work at highest efficiency 
only when absolutely driven to it? 

Let it be emphasized that this question is far from an 
academic one. True, we are a nation of wasters; but 
when this conflict is over the world will go upon a basis 
where waste will be a far more unforgiveable sin than ever 
before, and where it will in fact damn the waster materi- 
ally in much quicker time than ever before. If we can- 
not afford to retain the old wasteful methods of competi- 
tion during our prosecution of the war, we can even less 
afford them during the hard years of recovery that will 
follow. 

Moreover, their retention will not be a purely auto- 
matic matter that will regulate itself. We hardly look 
for Government ownership of all industries as a conse- 
quence of the coming of peace, even though the proba- 
bilities of its ensuing in railroad and telegraph are fairly 
large. the present emergency 
regulating bodies go out of existence, it will become again 
illegal for individual manufacturers to do with their own 
plants what these official bodies have been doing with 
them. An automatic reversion to the wasteful ways of 
legally enforced forms of competition will at once follow, 
if the legal barriers to coéperation be not removed. 
Consideration of the question is right now timely, even 
though the end of the war be not in sight. 

This question is one of the most vital that we shall be 
called upon to face with the coming of peace. Are we 
going to permit the business man to do with his own what 
the Government has done with it, or are we going to 
revert to the old scheme of legally enforced waste? Are 
we going to reserve economy as a prerogative of the 
nation, and deny individuals and corporations the 
privilege of that coéperation which the war has shown us 
to be the only means of maximum effort? If we are, our 
wartime efforts will have been largely in vain. 


And just as soon as 
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Electricity 


Electrically-Driven Shears.—Among the recent 
developments in tool electrification is a line of electrically- 
operated scissors and shears. One manufacturer is now 
offering scissors in various sizes, operated by a small 
motor through an eccentric drive, and tinner’s snips in 
various sizes, operated by an electric motor through a 
worm gear. These tools need only be guided by the 
worker, and because of the elimination of the muscular 
effort required to operate the blades, a greater quantity 
of work can be done in a given time. 

Standardizing Lamp-Voltages.—In a recent paper 
read before the American Illuminating Society, Mr. U. 
Rasin remarks that with the high efficiency filaments 
now being made it is practicable to standardize the volt- 
age of lamps much more closely than formerly. In 
the year 1916 about 60 per cent of the lamps used in the 
United States were rated at 110, 115 and 120 volts, and 
of the remainder the greater number were rated between 
112 and 125 volts. The attainment of three or four 
standard pressures, such as 110, 115 and 120 volts, 
therefore, seems to be now well within the range of 
practicability. 

Cleaning Warships’ Hulls by Electricity. — The 
old methods of cleaning ships’ hulls, which was a lab- 
orious and lengthy process, is being replaced by electrical 
methods. Formerly, it was customary to allow 170 to 
200 man-days for the work, but recently several electri- 
cally-driven machines have been found to be both speedy 
and effective, according to The Electrician. Brushes 
and scrapers are used, and by their means, at a moderate 
expenditure of electricity in driving the operating motors, 
an 18,000-ton battleship can be completely cleaned in 
twelve hours, and vessels dry-docked after having been 
cleaned by this method have been found to have re- 
mained quite free from any subsequent marine growth. 

Electrical Chimes for Theaters.—Instead of the 
laborious pulling of ropes which in the past has char- 
acterized the ringing of church bells, electricity now 
makes possible the playing of chimes by merely pressing 
the various keys of a piano-like keyboard. Electrically- 
operated chimes are now used extensively in many 
theaters, and in some churches. The chimes consist 
of long metal tubes, suspended vertically from a wooden 
framework; indeed, this design makes for the utmost 
compactness as is evident from the fact that sixteen 
tubular tower chimes require a floor space of only 8 by10 
feet, and a height of 11 feet. Each chime is struck by a 
solenoid-operated hammer, which in turn is operated 
from the keyboard through the agency of a relay. 

Speaking of Dry Cell Recuperation, Mr. C. F. 
Burgess in a paper read before the American Electro- 
chemical Society states that the ability of a battery to 
“recuperate” or to come back to its ability to give a 
good light (in the case of a flashlamp battery) after rest- 
ing for a period is an important quality in the opinion 
of some authorities and of less importance in the opinion 
of others. This property can be given to a cell by cer- 
tain variations in methods of manufacture. Thus, a 
coarser grade of manganese will show a higher recup- 
erative ability than will a very fine-powered, more 
active grade. In general, it may be considered that 
high recuperative ability is inconsistent with ability to 
deliver current constantly without serious dropping in 
voltage. 

Electricity and New Zealand Farms.—Much at- 
tention has been given to the advanced uses of electricity 
in the farming and dairying districts of the South Island 
of New Zealand, in the vicinity of the Lake Coleridge 
government hydroelectric plant. This section takes in 
the country surrounding Christchurch. Electric power 
is used extensively by dairymen about their barns and 
sheds for lighting and the operation of milking machines, 
creameries, etc. In one case a farmer reports that the 
charge per annum covering all these uses was only $87.60 
for a herd of 60 cows. The government has now under 
consideration a big project for a hydroelectric station 
in the North Island. It is expected that this will pro- 
vide power as cheap for the use of the general public as 
has been furnished in the South Island. 

Simplified Storage Battery Charging.—The re- 
search laboratory of a leading electric company has re- 
cently perfected an apparatus for rectifying the usual 
alternating current for storage battery charging. The 
device makes use of a little bulb which, in general design, 
resembles an incandescent lamp. This bulb is mounted 
in a black japanned casing with a perforated top. This 
casing contains a compensator which reduces the alternat- 
ing current without using wasteful resistance, and also 
excites the filament of the bulb. In addition, the casing 
contains a fuse to protect against reversal of the battery 
and other overloads. The rectifier is of 2-ampere maxi- 
mum capacity and will charge various numbers of cells 
of lead battery. From a 115-volt, 60-cycle, alternating 
current supply, it will charge three cells at 2 amperes; 
six cells at 1 ampere, and eight cells at about 0.75 ampere, 
intermediate number of cells in proportion. The entire 
equipment weighs eight pounds. 
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Science 


Sir William Herschel.—The death is announced in 
England of Sir W. J. Herschel, Bart., son and grandson 
of the two great astronomers, Sir John and Sir William 
Herschel, respectively. This representative of the third 
generation of a distinguished family was a pioneer 
advocate of the finger print method of identifying 
criminals. 


Food Requirements of the British Nation.— 
According to a recent computation by Prof. D. Noel 
Paton, the minimum food requirements of the British 
nation amount to 4334 million million callories per year. 
Before the war the actual annual food supply represented 
51 million million calories, of which more than half was 
imported. 

Proposed Change in New Zealand Time.—At 
present standard time in New Zealand differs from 
Greenwich time by 114% hours. This time was adopted 
in 1868, before the present world-wide system of zone 
time was introduced. The Wellington Philosophical 
Society is now agitating the question of making New 
Zealand time exactly 12 hours in advance of Greenwich 
time, thus conforming to the regular hour zones, and also 
securing, throughout the year, the advantages of a 
half-hour of ‘‘daylight saving.” 

Tungsten from Southern China.—The American 
consul at Canton, in a recent report, describes a rapidly 
developing exportation of wolframite ore from several 
parts of China. When the trade in this ore began its 
value was not suspected by the natives, who sold it as 
“iron ore” to the Japanese at about 17 cents a pound. 
Now the average ore commands $32, gold, per hundred 
pounds at Canton. Much of it comes from Chengchow, 
Hunan province, and is carried on human shoulders a 
distance of 60 miles; then by junks 80 miles to Shiuchow; 
and the rest of the way to Canton by rail. Wolfram ore 
is said to occur at many places in Kwangtung province 
and also at places in Kwangsi province. 

Desert Sign-Posts.—Congress has recently appro- 
priated $10,000 to be used by the Geological Survey in 
erecting sign-posts and otherwise providing for the safety 
and comfort of travelers in the arid regions of the west. 
The deserts of this region have claimed a great number 
of lives in the past—especially during the gold rush of 
’49—and it seems rather late in the day for the Govern- 
ment to ‘erect and maintain suitable and durable monu- 
ments and sign-boards along and near the accus- 
tomed lines of travel and over the general area of such 
desert lands, containing information and directions as to 
the location and nature of . . . springs, streams, and 
water holes . . . also to provide convenient and ready 
means ... by which water may be brought to the 
sarth’s surface at such water holes.”’ The Act of Con- 
gress from which we quote is a marvel of verbosity—but 
the work it authorizes is admirable. The author of the 
desert sign-post movement is Mr. George W. Parsons. 


Utilizing Old Boots.—<According to an article in 
Nature, several uses have been found for the enormous 
quantity of worn-out boots condemned by the British 
Army. It appears that waste boot leather is an excellent 
material for making roads. While there are more profi- 
table uses for uppers, the scrap leather of soles is mixed 
in the proportion of from five to ten per cent with slag, 
granite or limestone, in conjunction with asphalt and 
bitumen. ‘The mixture is known as “ Broughite,’’ and 
is said to possess the hardness and rigidity of the ordinary 
tar macadam road, with greater resilience and less dust. 
The British Roads Board is now experimenting with it. 
Waste leather is also used for making animal charcoal, 
and a by-product of this process is ammonium sulphate, 
suitable for use as a fertilizer. Uppers yield a consider- 
able quantity of grease, available for use in currying 
leather and for other purposes. Several minor uses of 
old boots are mentioned, including the manufacture of 
leather board, leather pulp, washers, mats, cyanides and 
prussiates, glue and size. 

A Central Bureau of Seismology.—Dr. Otto Klotz 
in a communication to the Seismological Society of 
America, expresses regret that the inauguration of seismo- 
logical work by the United States government three years 
ago did not lead to the establishment of an adequate 
central bureau for such work at Washington. The need 
of such an institution is more keenly felt than ever, 
now that the war has suspended the activities of the 
central bureau of the International Seismological As- 
sociation at Strassburg. What is needed, says Dr. 
Klotz, is ‘‘a clearing house and intelligence bureau; a 
bureau to which we can send our seismograms to ‘‘have 
them read and interpreted,’’ and he points out the ad- 
vantages that would result from a systematic comparison 
of seismograms from different stations. However, the 
Weather Bureau is undoubtedly doing all that is possible 
with the limited funds at its disposal for work in this field. 
Its Monthly Weather Review assembles and publishes 
promptly the data from the independent American 
stations, and the equipment of seismographic stations 
under its own direction is in progress. 
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Inventions 


Jacking up the Automobile without Effort.——Con- 
sisting of an upright member formed with a base at the 
bottom, and an offset portion at the upper end, adapted 
to bear against the side of the felly of a wheel, the auto- 
mobile jack recently invented by Daniel C. Mulvihill, 
should prove a boon to motorists. The jack of this 
Hannibal, Mo., inventor, clamps on an automobile wheel 
in such a manner that the car can be raised merely by a 
slight push of the engine; and once raised, the wheel 
clears the ground sufficienctly to permit of taking off the 
tire and making such repairs as may be required. 

Automatic Train-Pipe Coupling.—In the Official 
Gazette of the U. 8. Patent Office for November 6th, 1917 
there appear twenty-nine separate patents on an auto- 
matic train-pipe coupling, granted to Joseph V. Robinson 
of Branford, Conn. It will be recalled, perhaps, that 
Robinson’s ingenious device which forms the subject of 
all these patents, was described at length in this journal 
about a year ago. His automatic train-pipe coupling 
completes what the automatic coupling started out to 
do: it permits of making up trains and connecting up 
the air system without the agency of the human hand. 
Cars pushed together are coupled not only by the usual 
automatic coupling, but also by the automatic train- 
pipe coupling, thus completing the operation. 

A Cure for Worn-Down Heels.—<At « time when 
economy seems to be permeating our national life, the 
invention of a simple metal piece for building up worn- 
down heels seems most apropos. Leon Weinstein of 
St. Louis, Mo., has brought out a tread-plate which has 
an upturned marginal flange tapering on opposite sides 
of the middle line, and disappearing near its edges. The 
plate is perforated and has upstanding embossments 
about the respective perforations, the embossments 
being of such a height as to correspond to the shape of 
the heel to which the tread-plate is to be attached. Thus 
it becomes possible to build up the worn-down heel with 
one of these new tread-plates, in a few moments’ time 
and at an insignificant cost; and the wearing qualities 
of the new heel are far greater than those of leather. 

Hand-Operated Phonograph for the Children.— 

iver since the basic patents on the phonograph sound- 
box expired some time ago, the market has been deluged 
with talking machines of every conceivable type and 
description. Among the low-priced machines, perhaps 
none is more interesting than that invented by Lee A 
Collins of Louisville, Ky., which is designed to be nailed 
or screwed to a wall or other vertical surface. The 
spindle of the record turn-table passes down through the 
base of the machine, and includes a section around which 
winds a continuous belt. The belt, in turn, passes over 
two pulleys and through two holes in the bottom. In 
order to form a permanent and taut loop in the belt, a 
small weight is suspended on the belt. To operate the 
phonograph the sound-box and needle are handled in 
the usual manner, but the turn-table is rotated by pulling 
steadily on the belt, instead of by a spring motor 

A Bag That Cannot Open While Being Carried.— 
Perhaps, at some time or another, Christian W. A. 
Schrader had a satchel open on him in a railroad depot 
or other public place, causing articles of clothing and 
other things to scatter on the floor in plain view of every- 
one. At any rate, he has recently patented a means for 
locking a satchel or other hand bag, which makes it 
impossible for such a thing to occur, ence the handle is 
in place. This Philadelphia inventor arranges the locks 
of the usual hand-bag in such a manner that they form 
the holders for the carrying strap or handle, which 
terminates at each end in a T-shaped key. Each T- 
shaped key is inserted in its respective escutcheon, and 
then given a quarter turn so as to be in the proper position 
for carrying; that is to say, parallel with the other key. 
And in doing this the lock below the escutcheon is 
operated, and the hand-bag is securely closed. Thus it 
becomes impossible to open the bag, except by the re- 
moval of the locking grip-handle. 

The Pocket Camera—An Opportunity for In- 
ventors.—Among photographers, amateur and other- 
wise, it is generally admitted that this is the day of the 
miniature camera. Short-focus anastigmat lenses and 
the perfection of enlarging processes enable excellent 
photographs to be made with negatives not much larger 
than a postage stamp. Indeed, because of the remark- 
able depth of focus of the miniature cameras, their lenses 
operate at a speed many times faster for the same depth 
of focus than a similar lens on a larger camera; and en- 
largements made from these negatives are often as sharp 
as contact prints of the same size. So the future de- 
velopment in photographic lines is bound to be largely 
in the general direction of making better miniature 
sameras. Today there are several excellent miniature 
“ameras made in this country; but it seems that much 
more can be done in this direction by the inventor who 
devotes some study to the problems involved. A re- 
flex type of miniature camera which would fold up so 
as to occupy no more space than a pack of cards, for in- 
stance, would be a great boon to photographers. 
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American engineers engaged in railroad construction behind the British front 
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German prisoners at work in an American camp somewhere in France 


The Growth of the United States Army During the Present War 


Six Month’s Expansion from 307,000 Officers and Men to 1,230,000 


Tr was once the cause of comment that, when domestic 

or foreign troubles arose and when the regular army 
was called upon for service, much difficulty was ex- 
perienced in assembling any great number of troops at 
particular points for active duty. Few in civil life 
realized that our army was very small and was scattered 
over not only the extent of our own country, but at many 
foreign stations, such as the PanamaCanal, the Hawaiian 
Islands, the Philippines, China, etc. When it is recalled 
that the usual garrison in the Canal Zone is from ten to 
twelve thousand men, a similar number in Hawaii and 
larger numbers in the Philippines, it will 


been mobilized, the army in the field or preparing for 
service will be 1,500,000 of all grades. When it is con- 
sidered that, during the War of the Rebellion, it is 
doubtful whether there was ever at one time under arms 
in the Union Army more than one million men, and when 
it is also considered how much has now been done during 
the present year to increase our fighting force, we must 
look with amazement, as well as with admiration, upon 
the practical military measures that have placed such an 
army under arms in so short a time. 

There has however been a woeful deficiency of trained 


officers; this want has been partly supplied by the 
training camps, which have done excellent work in their 
lines. In the short time, however, that can be allowed, 
they cannot be expected to produce officers, all of whom 
shall be fully competent to train or lead troops, until 
additional instruction can be given. No doubt in time 
our methods will produce any number of officers who 
will be found efficient and capable when called upon for 
the strenuous duties of the kinds of warfare now existing 

on the various European fronts. 
The army organization for oversea service has been 
entirely changed from what was known as 





be realized how difficult it was two years 
ago to 30,000 regulars on the 
Mexican border. There is but little 
question that, before the present state of 
war was declared, our regular army was 


assemble 


man for man as efficient as any in the world. 
But 
duties, and the limited appropriations made 
by the Congress for its support, hampered 
its greatest efficiency and restricted in a 


its relatively small size, its varied 


marked degree its scope of action when 
called upon for active duty. 

On June 30th, 1916, its actual strength 
numbers 5,000 officers and 


was in even 

102,000 enlisted men of all grades and 
arms of the service; and when there is 
considered what was expected of this 
number and the extent of the earth’s 


surface supposed to be within its sphere of 
operations, it will be seen how absurdly 
siiall the army was to perform fully all 
that it was required to do. 

Due to the 


the activities on Mexican 








the old ‘‘war strength.” An infantry 
regiment at present comprises 103 officers 
and 3,600 men, consisting of 
Headquarters and Headquarters 
company 
Three battalions of four rifle 
companies each 
A supply company 
A machine gun company 
A medical detachment. 

To put into effect for oversea service 
this new organization, considerable re- 
arrangement of the units of the old plan 
has been found necessary. At present an 
infantry division comprises, among other 
units, two brigades of two regiments each, 
an artillery brigade of three artillery 
regiments and a trench mortar battery. 
The organization increases greatly 
the ratio of artillery to infantry. Instead 
of the old division of three brigades of 
three regiments in each, there are only two 
brigades of two regiments each. The ratio, 


new 








border, the army had increased by the 
beginning of 1917 to 5,100 officers and 120,- 
000 enlisted men. But even this increase 
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A 3-inch gun camouflaged to conceal it from aeroplanes 


therefore, of artillery to infantry is three 
to four instead of three to nine as hereto- 
fore. This increase is due to the required 





was too small to add much to its efficiency; 
therefore in order to the troubled 
conditions on our southern borders, it was 


meet 


necessary te call upon the National Guard 
for 55,000 When the 
Congress declared war against Germany on 
April 6th, 1917, the total 
and enlisted strength of the regular army 
and of the National Guard of all the States 
But by voluntary 


additional men. 


commissioned 


was only 307,000 men. 
enlistments and calls for men to fill the 


ranks, the regular army was increased by 
August Ist to 308,000 with 6,700 
officers while the National Guard strength 


|" 


men 


a 


was approximately 377,000 men and 7,500 
officers. Including the enlisted 
corps there that time a total of 
755,000 men available By August 15th, 
when the National Guard had 
mustered into the Federal service and when 


\ 


reserve 


was at 


TICK r Try 


been 


the corps of officers had been increased by 
commissions from the training camps, the 
total land forces had been brought up to 
approximately 800,000 The 
selective draft called for 687,000 men of 
which the first 30 per cent was ordered 
this brought the 


men. first 


to camp in September; 
grand total of the United States forces in 


pea om * 


Le a 


Sab hat ‘ 


Ry 





enormous increase in artillery fire rendered 
necessary on present battle fronts. The 
trench mortar battery in an artillery 
brigade and a one-pounder platoon at- 
tached to the headquarters of each in- 
fantry regiment add greatly to the gun 
strength of a division. The total strength 
of the new division, as now organized, is 
27,150 men. 

To arm and equip promptly and effi- 
ciently the enormous number of men called 
suddenly into the field has been one of the 
most serious problems the War Department 
has had to face. Despite repeated warnings 
and requests from the War Bureau prior to 
the present war, Congress had persistently 
refused to appropriate sufficient funds to 
establish a proper reserve of small arms and 
equipment. When war was declared, there 
were on hand, roughly speaking, 750,000 
Springfield rifles of the latest model and 
300,000 or 350,000 Krag rifles, with which 
model the Spanish War had been fought. 
There were only two establishments in 
the country that could manufacture at 
short notice the army model of rifle—the 
Springfield and the Rock Island Arsenals. 
Their total capacity would probably 
average 1,500 to 2,000 completed guns 











the field to 1,010,000 men of all ranks. 


After the entire first draft of 687,000 has 


Seeing the sights of London—A ride on a Thames 


steamboat 


per day. It therefore became necessary 
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to apply for aid to private manu- 
facturers who had been supplying 
arms to foreign powers during the 
present war. 

After mature consideration, it 
was decided to continue the manu- 
facture of the Springfield rifle at 
the National armories and to 
obtain from the private firms the 
English Enfield rifle slightly modi- 
fied and chambered to receive 
the United States standard am- 
munition. These guns of the 
English model are now being 
delivered; and it is expected that, 
by the time any large numbers of 
troops are on the fighting lines 
in France, a sufficient reserve of 
arms will be on hand there to 
supply deficiencies as they arise. 
When it is remembered that, for 
every rifle in the front line, there 
should be a reserve of one at least 








success on the fighting lines, and 
failure under this head makes 
superiority of numbers ineffective. 
It is now admitted that the 
Germans might have reached 
Paris, had their motor truck 
trains been as adequate for the 
purpose as the rest of their mighty 
war machines. The motor truck 
transportation of munitions, 
troops, and supplies at Verdun 
will always be recalled as the 
strongest element of success in 
the defense of that place by the 
French in 1916. There seems to 
be little question that the Russian 
failures in their recent campaigns 
were due to lack of supplies. 
With characteristic American 
methods of co6peration and inter- 
changeability of parts, there has 
been designed by the aid of 





engineers, designers and manu- 





behind the lines, the number that 
will be required for any large 
number of our troops in the field 
can be readily computed. 

Perhaps the greatest surprise developed by 
the present war has been the prominence given 
to the use of the machine gun on the fighting 
lines; as a consequence, inventors have turned 
their efforts largely to producing in such gun 
lightness and simplicity of parts. Some of the 
latest models weigh fifteen pounds or less and 
can be fired from the shoulder or hip. Such 
a gun with magazines holding about 350 rounds 
in all can be carried by one man. 

But, in the main, there are only three or four 
machine guns of standard or modified standard 
designs employed by the present warring 
powers, such as the Vickers Maxim, the Vickers, 
the Colt and its modification the Marlin, the 
Benet Mercié and the Lewis. From the heavy 
Vickers Maxim gun and tripod weighing 125 to 
140 pounds, our own government has adopted 
a very much lighter model, the Vickers; and also 
the Benet Mercié that weighs only 29 pounds, 
and the Lewis gun, weighing 27 pounds, have 
been ordered in large quantities. 

For the proper operation of machine guns 
under all conditions, trained and experienced 
men are necessary; for this purpose, schools of 
instruction have been established in nearly 
all countries where proper instruction will go 
far to diminish the number of mechanical 
failures. The unfortunate tendency of all 
machine guns to jam at critical periods of 
combat has given rise to many criticisms that 
could have been avoided, had trained gunners 
been in charge of their operation. 

There can be no doubt that future wars will 
see a far more extended employment of machine 
guns and automatic rifles on the fighting lines. 
At present an infantry division in our service 
will always have machine guns. Two years 
ago our entire stock for the use of the army and 
for the reserve numbered only 1,200. It is 
said that when the present war began, Germany 
possessed at least 60,000 such weapons. No 
estimate can now be formed of the number in 
use by the warring nations. 

One of the developments of the present war 
has brought to the front the tremendous in- 
crease in field and heavy artillery needed to 
meet present battle conditions. At the out- 
break of the war, it is doubtful whether the 
United States possessed more than 650 or 700 
field guns of the standard three-inch caliber 
and but few siege guns and howitzers for heavy 
field and siege work. Steps are being taken to 
increase quickly the number of guns by both 
the purchase and manufacture of such guns 
of French design and caliber for use abroad. 
This arrangement will prevent confusion of 
calibers and ammunition on the battle fronts— 
something to be avoided at all hazards. To 
give some idea of the number of guns needed 
for field work on present battlefields, it is said 
that at Verdun on a 20-mile front the Germans 
placed in echelon according to caliber more than 
3,000 field and siege guns and that all or nearly 
all were in action at the same time. Similar 
numbers have no doubt been employed in recent 
battles on the English fronts in northern France 
and Flanders. Heavy seacoast guns on railway 
trucks are another feature developed by the 
present war; no doubt exists that our leaders 
have considered this phase of the same subject. 

It is generally accepted as a military doctrine 
that successful automotive transport means 
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First American troops marching through the Invalides before thousands of enthusiastic Frenchmen 
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Growth of our regular Army and the National Guards 
National Guard (on the left), increased from 181,000 to 384,500 
Regular Army (on the right) increased from 125,800 to 332,500 

















Total growth of the United States Army in six months 
The figure on the left represents our Army of 307,000 on April 1st, and the 
central figure our present Army of 1,230,000, including, 430,000 men of the National 
Army (represented by the figure on the right) now in training or ordered to the 
cantonments. 


facturers —all experts in their 
particular lines—the Liberty War 
Truck. The object has been not 
to invent or design new motors or trucks but to 
combine the best features of all those that have 
been tried out in actual field service. The 
present standard truck is one of three tons 
nominal capacity, but it can carry up to five 
tons without undue strain. Both the engine 
and truck are said to be real triumphs of design 
and already some have been constructed and 
are under test. So confident are those re- 
sponsible for its adoption that the truck and 
engine will prove a success, that orders for 10,000 
trucks have been given and are now being filled. 
The special Liberty Motor for aeroplane work 
is also the result of American design to suit 
American methods of manufacture. This ma- 
chine has actually been produced and tried out 
under must exacting conditions; it was taken 
to the top of Pike’s Peak for test in the rarified 
atmosphere of high altitudes. When the motor 
makes its appearance abroad, its rough surface 
and lack of finish will probably surprise Eu- 
ropean engineers. It is designed for service 
not looks—designed as a work horse. [No 
description of this motor can be given at present 
for publication.] 

For service in France with our forces, specially 
designed rolling stock is being obtained. Al- 
ready the initial war locomotives, adapted to 
French railways, are being constructed and 
sent abroad. Also there has been adopted a 
type of freight car of greater capacity than the 
usual French cars, but having the same coupling 
equipment and buffers so that the cars can be 
interchanged with the French railway equip- 
ment. In all, 680 locomotives and 9,000 freight 
cars have been ordered for the use of our troops 
overseas; with any great increase in the num- 
bers of our forces, additional railroad equip- 
ment will be needed. 

This may sound strangely to those not fully 
conversant with the requirements of armies. 
For 500,000 men, two and a half million pounds 
of food must be allowed daily. Thirteen million 
pounds of beef, fifteen million pounds of po- 
tatoes, one million pounds of coffee and three 
million pounds of sugar would be the allowances 
in these items alone for a month’s supply 
These are only a few of the many items for an 
army's food supply alone. When the trans- 
portation for men, animals, grain, clothing, 
equipment, ordnance stores, etc., is con- 
sidered, it can be readily understood why so 
many cars and locomotives are needed for 
such purposes alone. 

These requirements will be tremendously 
increased when the new draft systems have 
brought into the ranks the proportion that may 
be selected from the 9,000,000 men between 
the ages of 21 and 31, who are subject to 
selective service under the draft laws. Every- 
thing points to at least 5,000,000 men under 
arms within 18 months, should the war con- 
tinue so long—a number that would have been 
considered fantastic in the extreme, had such 
condition been mentioned a few years ago as a 
probable one. 


A Scheme to Utilize Locusts 
HE Government of Uruguay has appointed 
a commission to investigate the feasibility 
of a scheme proposed by Sefior Alejandro 
Otaegui to turn the locust pest into a blessing 
by using these insects in the manufacture of 
fertilizer, soap, lubricants and stock food 
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Strategic Moves of the War, November 20th, 1917 


HE situation in Italy is now commanding the close 
attention of every military man for it is recognized 
that the real crisis of the campaign is at hand. Although 
the Italian from the Isonzo 
made a stand against the enemy on the Tagliamento 
and Livenza Rivers, these positions could be too easily 


commander in his retreat 


flanked on the mountain sides; it was recognized that 
the principal stand would be on the Piave River, where 
it has been hoped the advancing Austro-Teuton armies 
could be held. 
be saved—the main issue in selecting the Piave line. If 
the line could not be held, then the city must fall as a 


If this could be done, then Venice would 


prize of war to the victors when it would be marked for 
destruction or loot with all its rich art treasures that could 
not be removed before the city’s fall. 

Not alone has the Piave been regarded as a strong line 
of defense to hold back tine foe; the real reason has been 
that the Italians have numbers of men in the field—ap- 
proximately three million—but they 
All the latter with strong rein- 


are short in guns, 
ammunition and food. 
forcements of troops are now being rushed forward by 
rail from France across Northern Italy, to the Piave line 
and to the various passes in the Dolomites and the 
Trentino in the north. All of these passes are to the 
west of the Piave and therefore a source of danger from 
flank attacks against the main line. 

There are four danger points on the northern front 
from which the present Italian positions can be flanked; 
greater attention to such a danger must be given here 
than to any assaults upon the main Piave line. The first 
is the Giudicaria valley on the west of Lake Garda leading 
down by way of Roncone through the Lodrone Pass into 
Italy and toward Brescia. Already one advance of the 
been checked here lately. 


Austrians has 


By Our Military Expert 


tactics by the Austro-German commanders and the 
resistance that Italy can offer until the arrival of the aid 
to be furnished by her allies. 

If the Italians can successfully resist the Central 
Powers, the war will be lost to the latter or will be dragged 
out to the complete exhaustion of possibly all the bel- 
ligerents. In other words, military observers are be- 
ginning to think that the war may be decided on the 
Italian front where the Austro-Germans are supposed 
to have in action 50 or 55 divisions of German, Austrian, 
Bulgarian and Turkish troops. This may not be the 
case and the German commander may not have with 
him more than three or four hundred thousand troops; 
under such conditions as at present exist, numbers of an 
opponent are always exaggerated. 

The latest reports on operations on the Piave describe 
the fighting as sanguinary in the extreme and show the 
Italians are holding their own along the river. In their 
assaults the Germans appear to be following the tactics 
that have caused them such heavy losses on the western 
front while the Italians show no signs of giving way in 
their defense of the Venetian plains. If the latter can 
check long enough the enemy’s advance, enough Allied 
troops and guns should arrive on the Piave line to hold 
it, before the Austro-German forces can bring up the 
necessary artillery and munitions over the roads that have 
been destroyed by the Italians. 

On the lower Piave in the marsh lands of the coast 
irrigation and drainage canals have been cut by the 
defenders and the whole country for a distance of 12 
miles inland has been inundated to a depth of three feet 
or more. Rains have aided in turning this part of the 
defense line into one great lake, rendering practically 


the front because here the Austro-Germans can strike 
south from the Asiago plateau. In a military point of 
view only, the Italians should withdraw behind the line 
of the Adige and stand there from Lake Garda through 
Verona to The Gulf of Venice. Here their northern 
flank would rest on Lake Garda, almost entirely safe 
from a northern thrust, just as Joffre in his retreat to 
the Marne rested his left flank upon the forts of Paris. 
But such a retirement would bring about the evacuation 
of Venice, Padua, Treviso, Bassano and Vicenza and 
would bring the forts of Verona within range of Austro- 
German guns. It would all be a terrible sacrifice and 
a bitter one to the Italians; but, as a strategical move, 
it would bring a security not now possible on the Piave 
lines. 

However, the stubborn defence all along the present 
front to and along the Dolomites and the Venetian Alps 
shows that the Italian commander has no intention of 
giving up so much, unless forced to do so. The drive 
upon Venice now appears to have reached the point 
where the safety of the city and the ability to hold the 
Piave River line are largely dependent on the results of 
the struggles in the mountainous area northwest of 
Venice. The Austro-German forces are being driven 
through the valleys of the Piave and the Brenta to the 
west of it in an endeavor to smash the Italian left wing. 
All reports agree that the Italians are stubbornly re- 
sisting; the Germans are reported however to have come 
down the Piave from Belluno to Feltre a distance of 
about fifteen miles. 

The German effort to turn the Italian left flank is being 
concentrated on a quadrilateral Feltre-Vidor-Bassano- 
Asiago. This quadrilateral rough 
country with Mount Grappa nearly in the 


is a mountainous 





of advance is by way of ¢ 
valley of the Adige east of f 
This would be the route to 


A second line 
Trent and the 
Lake Garda. 

be followed if once the Italians are posted ” 
behind the Adige instead of the Piave. A \ 
third route is from Roveredo via the Arsa 
Valley and the Fugazze Pass to the Astico 
the the 
fourth most 


and Arsiero, to west of 
Plateau. rhe 


important route under present conditions 


valley 
Asiago and 
is from Trent via the Brenta Pass and the 
Val Sugana to Bassano. 

At present the Italian lines, having been 
established after the the 
Isonzo, run from the Adriatic and the lower 
Piave River north to a point near Feltre in 


retreat from 


the Dolomites and thence westward to the 
Trentino mountain and across 
Lake Garda to take in the defenses of the 
Giudicaria valley. If the 


forces could bring forward through the Val 


positions 
Austro-German 


Sugana strong forces and heavy artillery 
to that portion of their own front facing 
the Asiago Plateau, they would be well 
established; by forcing the Italian lines here 
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center, about equally distant from the 
Piave on the east and the Brenta on the 
west. Feltre is being approached by the 


Austrians from the northeast by roads on 
the west bank of the Piave River; , Vidor on 
the southeast controls one of the four river 
crossings that the Italians must hold if they 
are to defend the river line. 
on the main line of supply of the Brenta 
River and, if taken, 
giving up part of the Piave line. 
is the northwestern corner of 
rilateral and is the objective of the Austro- 
through the 
Val Sugana from the city of Trent. The 
Brenta valley the quadrilateral 
halfway between Asiago and Feltre and 
runs south via 
mountainous country easy of defense. 


Bassano is 


would necessitate 


Asiago 


 j . Zz. 


the quad- 


German columns pressing 


enters 


Bassano through a very 

Asiago has already been reported as 
taken by the Austrians but so far the 
reports have not confirmed. The 
events of the coming week will show 
whether the invaders can be held on the 


been 








\, Scale — Miles Piave line or whether more Italian territory 
10 20 oa Q fi . 
eens x must be sacrificed for a time. Whatever 





they could gain easy access to the valleys 
both of the Brenta and the Astico Rivers. 
Under such circumstances the whole of the 
Piave line would collapse and the Italians would be forced 
to retreat to and behind the Adige. This advance has been 
previously tried by the Austrians in 1916 and the Italians 
were able to check them only when they were a short dis- 
tance from the last hills that separated them from the 
plains of Venetia. It was then and is now the great prob- 
lem whether the Italians can hold back the advancing foe 
in the north between the Astico and Brenta Rivers; the 
Asiago Plateau is the weakest point of such a defense. 

It is undoubtedly true that the Austro-Germans have 
driven their military the highest pressure 
across the Venetian plains for they that 
But so far they have been held 


machines at 
have realized 
time is the chief factor. 
on the Piave and each day brings nearer the help the 
Entente Allies are bringing to Italy in the way of men 
and each day sees the prizes of the campaign 
slowly slipping away from them. The immediate stake 
is of course Venice and the head of the Adriatic; but the 
ultimate prizes are the fertile valleys stretching across 


guns; 


northern Italy with the great industrial centers of Milan, 
Padua, Vicenza, and Brescia. Their capture with other 
cities in the northern area would strike at the heart of 
Italy’s centers of manufacture and would render her 
almost as helpless as Russia is at present. 
are known to the Entente Allies and it is 


recognized that the present campaign is probably the 


These facts 


therefore 


most important in results since the defeat of the Germans 
on the Marne. 
and knows too that, if guns and ammunition can be 
received in time by the Italians, a successful resistance 
The actions of the Italian commanders 


Germany also knows the same facts 


will be made. 
will therefore be subordinate to quick work on the part 
of the Allies; the race is between prompt strategy and 


The gateways which Italy must defend 


impossible any attempt to make a crossing in that 
vicinity. 

It is here that the defense has also turned to the ag- 
gressive; for the Italian fleet, aided by British monitors, 
has been moved out as a shield to Venice and is using 
direct and enfilading fire to drive back the invaders. 
Taken all in all, it now looks as though the Italians 
had held the Austro-Germans long enough to enable the 
French and British reinforcements from France to render 
appreciable assistance. Their heavy guns are reported 
as having worked great destruction in their opponents 
ranks, especially as these guns outrange any that the 
Germans have so far been able to bring to the fighting 
lines. 

It should be recognized in justice to the Italian army 
that, since the first defeat due to the turning of their left 
flank on the upper Isonzo, no serious reverse has been 
suffered in their retirement. Everything that has hap- 
pened since has naturally followed from the initial dis- 
aster. Since that the object of both the Italian 
strategy and tactics has been two fold; to fight delaying 
battles along the river lines while their own main forces 


time 


and those of their Allies were regrouped and reconstructed 
on whatever front was selected for final resistance; by 
their delaying operations their French and British allies 
would have time to arrive on whatever field the decisive 
battle was to be fought over. 

Just at present the line of the Piave appears to have 
been selected, as by this choice the Italian battle lines 
have been shortened by more than two hundred miles. 
The river is a natural obstacle and an excellent de- 
fensive base; as stated in the beginning of this review, 
however, it is exposed to being turned in the north behind 


may be the end of the campaign for the 

winter, the results can be well summed up 
by a remark attributed to a captured German officer 
when he said it was all a pretty victory but the plains 
of Venetia were not going to do much to feed Germany. 
In other words, the present campaign has been for 
political effect at home with little ultimate advantage 
to the Central Allies. 

In Palestine, the advance of the British during the last 
few days has shown the demoralization existing in the 
Turkish army opposing them. 
opened the British lines extended from near Gaza on the 
Mediterranean Beersheba and thence 
northeast to El Khalil or Hebron. Up to the present 
time they have advanced on the Mediterranean coast 
northward to Jaffa which was taken by them on the 17th 
Apparently the Turkish troops offered 
no oppposition but withdrew to the north, to make a 
short 
This seaport is built on a tongue of land jutting 


When the campaign 


southeast to 


of the month. 


probable stand at a stream a distance above 
Jaffa. 
out from the coast, but the so-called harbor is only an 
open roadstead; communication with shore is by boats 
only. There is a good road to Jerusalem 30 miles away 
and also a good railroad which runs to the south to join 
the Damascus line at Kezaza. Practically the whole of 
these lines of communication are now or soon will be in 
British hands. 

With the extension to the north and west of his lines, 
the strategy of the British commander becomes plain. 
Instead of advancing on Jerusalem from the south, the 
right wing of his army remains inaetive while the left 
wing will swing eastward from the coast along the only 
railroad that runs through the country from Jaffa to 
the Holy City. His troops now control this railroad or 


(Concluded on page 425) 
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Sleeping Quarters. 
similar to this 


Each of the barracks is equipped with sleeping quarters 


Group of Headquarters Division, Camp Devens, with General Harry F. Hodges 


in center 


The National Army Cantonments 


Building Sixteen Towns of 40,000 Inhabitants in Ninety Days 





Bh the passage of the law creating 
/ our National 


with a 


Army the Government 


was confronted problem of the 
first magnitude which called for immediate 
solution. This consisted in the immediate 


construction of permanent living accom- 


modations for the half-a-million men who 
would be called out and put into uniform 
within a few months after the passage of 
the act 

The creation out of our citizenry of an 
army of half-a-million men involved their 


segregation from the rest of the population. 








high-grade. The necessity for selecting 
big contracting firms as the principal con- 
tractors is seen in the fact that each one 
had to be prepared to spend about a 
million-and-a-half dollars the first month, 
two-and-a-half millions in the second 
month, and about $500,000 to a million 
dollars to finish up. 

The sites were selected by the General 
Staff of the Army; and to assist them in 
the selection, each Committee looked up 
thoroughly competent engineers located all 
over the country where the cantonments 











In the first place, for the convenience of might be located. These engineers were 
training it was necessary that these half- sent through the General Staff to the 
million men be subdivided into groups and Nee? eT ~ Ss = > Department Commander, and he went 
that these groups be housed in separate Ambulance Corps, 301st Infantry, drawn up in front of Ambulances. over the ground and inspected the water 
barracks, or cantonments, as they are Corps contains 5 officers, 153 men, and 100 horses and mules and drainage facilities and reported on the 
called. It was decided to build 16 of these general suitability of the sites. These 


cantonments, each to house from 35,000 to 40,000 men. 


Now, since this number would constitute a town of 
no little importance, it can be seen what a stupend- 
ous undertaking it was to build these 16 units and 


provide them with all the requirements in the way of 
water supply, sanitation, heating, lighting and power, 
and do the job within the desired time of about three 
months 

The work was done by the 


to the American Institute of 


to the chief engineers of all the railroads of 


questionnaire sent 
Archit cts, 


the country, and to the chief engineers of the principal 


was 


industrial institutions, asking who were the reliable con- 


tractors that these engineers had been dealing with 
There was a fine response and in about 10 days the 
Committee received about 1,800 replies covering a 
thousand contracting concerns. Among these were 


engineers gave their services in this most important work 
for nothing. 

By way of illustrating what the building of these can- 
tonments means, we have selected the first of the camps 
to be started and finished, namely, Camp Devens at 
Ayer, Mass. The selection of the site was recommended 
on May 26th, work was started on June 7th and the 
camp, which can accommodate 37,000 men, was com- 

pleted within three months’ 





National De- 
fense through the Committee 


Council of 

on Emergency Construction. 
The Chairman of this Com- 
Major W 4 


who has long been 


mittes was 
ota: rett, 
known aS possessing in an 
eminent degree the necessary 
qualifications for handling 
works of the 


first magnitude 


‘on structive 


It was realized at once that, 








4 time. 


The camp is situated 
about one mile and a half 
from the railway station at 
Ayer and the site consisted 
of rolling country, 
sand and_ gravel 
covered with a 
timber. A survey was made 
and reported immediately. 
The contractor and the con- 
tracting Quartermaster went 
to the site together and 
started the surveyors driving 


with a 
surface 
growth of 








in view of the vast burden of 


work already imposed upon General view ef part of Camp Devens, Ayer, Mass., as seen from the front of Headquarters the stakes where the main 
the Quartermaster’s Depart- points would be. Through 
ment, which is respousible for the putting up of the can- about 100 concerns doing over $5,000,000 of business a the prompt activities of the Lumber Committee, which 
tonments, a great enlargement of the Staff must be year. These were cross-referenced geographically on the has done most excellent work in the matter of regulating 


made; and, accordingly, special offices were prepared to 
which Colonel Little, Quartermasters Department, and 
his working staff, which amounted to some 400 men, were 
transferred It that this 


new construction could be handled only by 


was realized great job of 


men and 
firms of the largest capital and widest experience; and in 
response to the call a group of the biggest men in the line 
was gathered 


of engineering construction 


basis of the 16 military divisions of the United States. 
Each of these concerns was requested to make a con- 
fidential statement of his own business, and with this 
data at hand it was possible to pick the contractors from 
the localities in which the camps were to be situated. 

The efficiency of this plan was shown by the fact that 
practically all of these firms proved to be thoroughly 


prices and getting deliveries on time, and with the 
aid of the railroads, deliveries began to arrive early at the 
site, and the contractor immediately started in throwing 
up sheds for storage. A working force, which ultimately 
9,000 was quickly gathered 
together, a branch line railroad was run on to the site, 
and very quickly the whole vast work was swinging 
along in well-ordered activity. 


increased to over men, 





together It was decided to let the con- 


tracts on a cost plus percentage of profit 
cent was recommended; 


basis. Ten per 


but this was scaled down to a schedule of 
prices that finally wound up with six per 


rhis 


not mean that the contractor made seven 


cent on very large contracts does 


per cent, let us say, profit on a large con- 
tract: for he had to bear his own overhead 
the overhead charges of 
the big contracting concerns is about 3% 
per cent, if follows that if a firm built for 


charges, and since 


cost plus seven per cent, the profit, taking 
the average, would be only about 3% per 
cent 


The great thing, of course, was to get 








a P 





The following list serves to give an im- 
pression of the magnitude of the purehasing, 
transportation and constructive operations 
involved in building a cantonment of this 
size in the short space of time allotted: 


Length of camp . 2 miles 
Breadth of camp ‘ 144 miles 
Number of buildings... 1,600 


Roads laid 
Electric wiring. 


....20miles 
. 406 miles 


CEE TOT COTE Te 60 miles 
Shower baths.......... fe ee 2,200 
Lumber used aah 34,000,000 sq. ft. 
Maximum men employed perday.......... 9,176 


Capacity for officers and men ............ 37,000 
Just here we would like to say a word on 


the question of prices, and emphatically 








hold of the most able and reliable of the 


contractors. A list was made up and a 


Barracks, Company C, 301st Infantry. 


march to drill grounds 


Men drawn up at attention ready for 


refute the wild rumors. whieh some un- 
friendly influence, quite possibly the 
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It would take 10 trains, each 15 miles long, to haul lumber used in the 16 cantonments. 


enemy propaganda, has disseminated, to the effect that 
exhorbitant prices were being paid for material and labor, 
and particularly the latter. Sufficient refutation of this 
is found in the fact that these camps were built, as we 
have already indicated, by the biggest and most reliable 
and experienced contracting firms of the country; and 
they were built upon a basis of percentage, which in 
cases of the larger contracts, reduced the ultimate net 
profit of the contractor, after figuring his overhead, to 
about 344 per cent. Now, the question of labor and 
prices was determined not by the Government but by 
these contractors themselves it was based upon 
the prevailing rates which they are accustomed to pay 
on any of their large contracting jobs. We know that 
it is the prevailing law that labor which works more than 
eight hours a day, must be paid for time-and-a-half, but 
it can be readily understood that the payment of $10.00 
per eight-hour day to carpenters and $5.00 a day to 
water boys was absolutely unthinkable on jobs that were 
handled by the ablest and most experienced contractors 
of the country, with their reputation for 100 per cent 
efficiency. Labor was well paid, but not extravagantly; 
and that satisfaction was given all ’round is proved by 
the fact that there were practically no strikes during the 
execution of this great work. As a matter of fact, the 
Government, we understand, was greatly pleased to 
realize that every industrial element went out of its way 
to assist in pushing the job through. How great that 


and 


story buildings means a great saving in lumber and in 
ground space. It also is economical in shortening up 
the streets and in reducing the work of administration, 
policing, etc. It is estimated that in the 16 cantonments, 
there is a saving of $12,000,000 by the adoption of the 
two-story structure. Three-story buildings would have 
given even higher economy; but this was prohibited by 
the increased fire risk. 

The following list of quantities shows the enormous 
magnitude of this undertaking: 

TOTAL MATERIAL FOR THE SIXTEEN CAMPS 


Average number of cars of lumber per camp ..............2,029 
Average number of cars of other materials per camp....... 1,948 
Average number ot cars handled per day at each camp.......60 
Total amount of wire screening............. . 15,000,000 sq. ft. 
We I GE TOO a 055.6 gb dc occ cescccccccceccte Gea 
Total number of doors. .... s\s'h'e18 ed owt hiocans ee 
Total number of sashes. . cos 

Total amount of wall board... .. 

Amount plumbing fixtures per camp. 


. 31,733,000 sq. ft. 
. $300,000 


ee ee Oe nn cook cb c0.60 560066000 25 
Miles of railroad sidings per camp...............+. ida de wee 
Greatest number of men employed on any camp at any one 
GD. cc saded<s Pe Oe Oe ee ae OTe Tr CT 14,000 
Average number of men employed per day per camp when 
I BA 6:9 6:00:60 basses or casos oaneeeee nae e ae 
rare 
Average payroll per week for labor......... ihkieaacl .-. $300,000 
Average number of men in official organization of Govern- 
PO Pee Pee ate rere y © 200 
Number of men employed in Official Department ot General 
Littell’s Office........... £ibihsddd eee haan 


To haul the kegs of nails would take 930five-ton motor trucks 


It is doubtful if there is any other body of men that is 
more continuously and more actively employed for so 
long a day as the officers and men in one of these canton- 
ments, and in verification of this we call attention to the 
following statement of the daily routine at Camp Devens, 
as carried out under its Division Commander, Major- 
General Harry Foote Hodges: 

At 8:45, Reveille is sounded, and the men get up, wash, 
etc. (they can rise earlier if they wish, but they have to 
be careful not to disturb the others); 

6:00, Roll call; 

6:15, Breakfast; after which they return to the bar- 
racks, make up their beds, and have a general clean up; 

7:00 to 11:45, Men drill, with 
every hour. This drill consists of the usual setting-up 
exercises and of the various squad drills; 

11:45, Men have 15 minutes to wash up, ete.; 

12:00, Dinner. This is a particularly substantial meal; 

1:00 P. M., Drill, the same as in the morning, which 
lasts until 4.30, when the men return to their barracks 
and rest up, until 

4:50, First cail for guard mount. 
call for the men to be ready for 

5:00, Assembly call, which is a call for the men directly 
concerned in guard mount; 

5:45, Retreat is sounded, and this marks the end of the 
official day. 
drawn up in its company’s street—there being no room 


15 minutes’ interval 


This is a warning 


The colors are lowered, each company being 








job was may be 
judged from the fact 
that the biggest ex- 
penditure per year 
on the Panama 
Canal was $46,000,- 
000 whereas $150,- 
000,000 spent 
on the cantonments 
in three months. 
The men are 
housed in two-story 
barracks, each of 
which accommodates 
200 men, including 
the non-commis- 
sioned officers—the 
commissinoed 
officers having 
official 


was 


special 
quarters. 

An interesting 
point as regards the 
sanitary conditions 
is that our barracks 
provide 600 cubic 
feet of air per man, 
whereas in the Eu- 
ropean cantonment 
it is only 360 feet 
per man. Ample 
water supply, and 
efficient drainage 
and sewerage have 
been provided. As 
to fire protection, 
units are so ar- 








a 
- 


Ort 
{ 


a 
33553 


=; 











in the cantonment 
for the full regi- 
mental parade; 

Then 
roll call, when the 
bugle blows to the 
the men 
standing at atten- 
tion and the officers 
at salute; 

6:00, The 
are summoned to 
supper by bugle call, 
and the time is their 
own until 9.00 
o’clock, when they 
are called to quarters 
and return to the 
barracks; 

10:00, “Taps” 
are sounded, when 
all lights are 
out. 

In conclusion, we 
draw 
our drawing, show- 
ing by comparison 
the quantities of ma- 
terials required for 
the construction of 
the 16 cantonments. 
This in connection 
with the table of 
quantities given, will 
convey some impres- 
sion of the enormous 
task in carrying 
through one of the 
most urgent works of 


comes the 


colors, 


men 


put 


attention to 











ranged that only 
one unit will burn at xual ag AON se | 
a time. Making Lumber in cantonments would make a column 200 by 200 feet square The roofing paper would lay a strip 10 


the barracks two- 


by 1050 feet high 





feet wide, the length of the Aqueduct 


magnitude resulting 
from the war. 
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Uncle Sam’s New 
Infantry Rifle 


How the British Arm of 1914, 
Chambered for Our Cartridge, 
Compares With Our Old 
Springfield 


By Edward C. Crossman 




















ie )R the second time in our history, American troops 


will go into action armed with a mixture of Spring- 
field and Enfield rifles Che 
“303 Pattern °17"; but 
has been popularly attached to the rifle 


official title of this arm is 
* Enfield 


and because 


because the word 


Enfield seems to belong with Lee as naturally as Krag 
with Jorgenson, a worried proletariat has decided forth- 
with that the rifle is the old Lee-Enfield of England, 
which even the layman has heard of as being out of date 
In fact, however, the British-designed rifle being mad 
here for our draft army has little in common with the 
old British Lee-Enfield 

The latter has been retained by the British because the 
war caught them in the process of changing to the new 
Enfield-M 1914, of .276 caliber, but not enough changed, 
especially with reference to cartridge production, to 
make possible its entire adoption to the exclusion of 
the .303 Lee. In this situation, the undesirability of 


using two cartridges in the 


is easy enough to keep American units apart from British 
and French, and so avoid complication in ammunition 
supply; but the spectacle of two sorts of cartridges in 
our own army would have been edifying indeed—seen 
from Germany 

The British rifle, pattern of 1914, commonly but in- 
correctly styled ‘“‘ Enfield,’’ is essentially the Spanish or 
Boer Mauser, as we know that type. It cocks on the 
closing motion in the same way; in the same way it 
prevents trigger motion when the bolt is not entirely 
closed; it has the same locking lug arrangement, and 
practically the same form of bolt stop and ejector box; 
the magazine is the:same, the floor plate lock practically 
the same. The changes necessary to adapt this .303 
British rifle to our cartridge were not many. The bore 
was changed from .303 to .30, the magazine follower 
adapted to a rimless shell, the bolt head slightly altered, 


and the clip slot reshaped for our clip 





field compelled the Sritish 
to throw over the 276 
bullet, and to set their 
arsenals and private makers 


to work grinding out the old 
Lee-Enfield But the Ameri- 
can tactories accepting the 
British contracts were given 
the specifications of the new 
rifle with British 
been 


which the 


army would have 
armed in another year or so 
had it not been for the war; 
only instead of making it for 
the new but temporarily 
abandoned .276 cartridge, the 
specifications were of course 
for the old .308 


Accordingly, when we got 





Working the bolt at rapid fire 


The leaf is graduated to 1,600 yards. The 
is self- 


10 inch. 
slide—the movable portion carrying the peep 
locking, a release lever dropping into the notches cut, 
one for each 50 or 100 yards, in the side of the leaf 
Because there is no intermediate stop between these 
marks, the target would emit loud wails of 
anguish if asked to use the rifle. Also the lack of wind 
gage—this is purely a fighting man’s rifle—would make 
the favorite American sport of wind-doping at long 
as impossible as a trepanning operation con- 


shooter 





range 
ducted with sledge hammer and cold chisel. 

I find by trial that the battle sight is ranged for 350 
to 400 yards. A rapid fire string of ten shots from the 
kneel scored nine hits on the silhouette and one close 
up on the four ring. Here I held the front sight just 
touching the bottom of the figure; so judging by this, 
the rifle is sighted far more satisfactorily for battle or 
fixed range than is the new Springfield, which in order 
to hit a prone man at 200 
yards has to be held two feet 














below him. 

The front sight is too nar- 
row, worse than that of the 
Springfield, because the same 
width—.05 inch—and farther 
from the 
peatedly pointed out that the 
broad front sight can be caught 
in any light, 
any background, whilst the 


eye. I have re- 


and against 
stingy sight like that of the 
new arm is often completely 
lost. This gun by all means 
should have a sight not less 
than .O8, preferably .09, inch 
in width. 

Instead of using the hood 
or cover over the front sight, 








into the war, our private 
plants had available some 
$15,000,000 worth of ma- 


chinery, sufficient to produce ten to fifteen thousand of 
these rifles per day. One of our arsenals, Rock Island, 
had been ciosed for some years, so far as the manufacture 
of small arms was concerned; the other, Springfield, is 
inadequate to meet the sudden demand for millions of 
So the sensible thing was to adopt, for our new 
sritish rifle, pattern of 1914, which we are 


but chambered for our 1906 


rifles 
army, the 
produce 
which we are also equipped to produce; and 


equipped to 
cartridges, 
the manufacture of this arm was actually started in July 
of this year at the great plants in Ilion, Bridgeport, 
Eddystone and New Haven 

With this adoption we 
rifles for the same cartridge, and by the same token a 
from those of our Allies. The first 


models are 


shall be using two different 


cartridge different 
item involves no complication at all; the 
nearly enough alike so that a man who has learned to use 
one could make out with the other. On the second count, 
our Ordnance Bureau very properly paid no attention 
to the misadvised clamor that the new rifle be for the 
British cartridge so that our soldiers could replenish their 


ammunition supply from the nearest dead Britisher. It 














Fore and aft views of the two rifles, the new one below; compare the bolt handles 


and the front and rear sights 


The feature that immediately takes the eye is the 


position of the rear sight of the new rifle—a position for 


which I have argucod for years in practically every 
magazine that publishes shooting or ballistic articles. 


It perches back on the receiver bridge, and is merely a 
very generous Unlike the 
Springfield, there is but one thing through which to aim 

the large peep, which cannot be overlooked by any man 
eyesight. This sight 
leans slightly away from the shooter, 


peep. sight on our new 


with normal does not stand 
vertically, but 
the purpose presumably being to aid in reading the 
graduations. When the sight leaf is laid flat on the 
bridge, in its protecting wings, another peep stands up in 
the line of sight; this is the battle sight. 

Where the peep sight of the latest Springfield is roughly 
ten inches from the eye of the prone soldier, and but .05 
inch in diameter, the peep sight of the new rifle is only 


four or five inches away, while the aperture is roughly 














2s on the new Springfield, 
the new rifle has two high 
wing guards, rising on either 
side. So the front sight is less protected than that of the 
Springfield, less easily caught when shooting in a hurry, 
less easily seen because of the flood of top light pouring 
The give one the uncomfortable 
feeling of having to choose between three front sights. 

The queer phase of the rear sight of this rifle, which of 
course is straight British through and through save for 
the slight change in graduations, is that it represents a 
complete turnover of British opinion. We have Johnny 
Bull, consistent and pig-headed devotee of the open 
sight, bobbing up not merely with a peep sight, but with 
a peep set in the right position and large enough to make 
its full advantage available for snap shooting! 

The bolt handle has a peculiar ramshorn twist, curving 
down and then back toward the butt, to shorten the 
reach when the rifle is being reloaded at the shoulder. 
At first sight, we gave three cheers; after trying it out 
we reversed our decision. The curve brings the handle 
just forward of the knuckle of the trigger finger. Grip- 
ping the rifle and putting the finger through the trigger 
guard tended almost invariably to raise the bolt handle 


down on it. wings 


(Concluded on page 429) 














On the new rifle the act of shooting is likely to raise 
the off-set bolt handle 


The two rear sights, that of the new gun 
at the left 





joint of the trigger finger 
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The 24-hour trench fodder of the American Expeditionary forces—chocolate 


and corn meal 


Hardtack rye breads of the Russian forces, made with beef-blood 


in place of water 


The Inner Man of Armies 


Some of the Foods of High Concentration on Which Battles Are Fought 


N army battles on its belly, in the historic words of 
4 Marshal Saxe, and this is no less true now than when 
first uttered. 

The four food essentials of armies are meat, bread, 
sugar and tea. These rank in importance in the order 
given, especially if it be understood that fats are in- 
Breadstuffs, of 


ourse, comprise all cereals, legumes, etc. The sugar 


luded in the general caption of meat. 


tem includes all sugar-containing fruits: but since a 
good insight into the world’s diverse sugars was afforded 

another article which appeared in these columns on 
November 24th, we need 


By L. Lodian 


can compare as a sustaining food. The German army 
pea-sausage, or erbs-wiirst, has been much overpraised 
It is about 
as unsatisfactory a concentrated ration as any extant, 


by those whose familiarity with it is scant. 


and is actually inedible when uncooked, being of a 
nauseating, bitterish and raw flavor. It would seem 
that an emergency ration should above all things be 
edible as it is, to provide for the not remote contingency 
in which cooking facilities are lacking. 

The curious boulet ramé (chain shet) of the Belgian, 
French and Teutonic commissaries (but not the Austrian) 


teas used by the Russian commissary, appearing in 
various forms—bar, slab, tablet, disk, ball, ete. One is 
illustrated herewith, a high grade whole-leaf tea. Com- 
pressed tea occupies very little space and preserves well 
A three-pound slab snugly fits the coat pocket The 
meaning of this will be amply demonstrated by an at- 
tempt to stow three pounds of loose tea into the coat 
pocket without bulging. 

The compressed rice-macaroni of Oriental forces is an 
instant rice—place it in water, bring it to a boil, and it 
is ready to serve without further formalities. 


The oat-bread in sausage- 








ot go here into this aspect 
the soldier’s nutrition 


nder tea are counted coffee, 


n colate, eocoa and the 
itional beverages of the 
irious fighting races; but 


tea is the most sustaining of 
, in that it partially estops 
he wasting away of tissue. 
fact, with the single ex- 
‘ption of milk, no other 
rink possesses to such a 
uked degree this peculiar 
iculty of staying tissue 
ste. 
All armies possess emerg- 


ney rations. The one il- 














link form is still made and 
used by some of the North 
sritish troops, and is indeed 
a most sustaining breadstuff 
It contains some fat season- 
ing and the links resemble 
those of pork sausage 
(nother remarkable army 
food is the compressed fig 
coffee of the Central Powers 
in use over a century, and 
with the pecul ! advantage 
that it may either be utilized 
for food as it is or converted 
by infusion into a coffee-like 
drink, with the inevitabl 
figgy flavor The much 





wrinkled smoke-dried pears 





istrated herewith, from our 
own Quartermaster’s estab- 
lishment, is typical of the lot. 
None of them is entirely up 
to the mark; and the problem is still to find an emergency 
ration which shall be passably satisfactory. For in- 
stance, the American article is lacking in proteins and 
fats; and the chocolate tablets which accompany it are 
in indifferent substitute. 

There are three different parched maize-meal packets 
and three chocolates. The former article is but a revival 
of the parched maize-meal of the- American Indians 
on which they could exist for days when hunting or on 
the warpath. But even this hardy race finally abandoned 
it for the better known pemmican—dried chopped meat 
with grains mixed in, to which no straight cereal product 


The standardized pea-sausage of the Teutonic Armies, 
messy to handle and disagreeable to eat 


is the finest combination of sustaining and heating 
qualities known among meat foods. It is essentially 
a winter food and is in fact never issued for summer 
campaigning. The fat content is so high that even in 
cool weather the oil may gradually ooze through the 
membrane container. The name is in allusion to the 
rather marked resemblance to the old chain shot of the 
naval warfare of a century back, which has been partly 
revived of late to clear away barbed wire entanglements. 
In practice, the string is so formed that each ball con- 
stitutes a single substantial ration. 

There are more than a dozen varieties of compressed 


The compressed brick tea without 
which the Russian cannot fight 


found in the same armies are 
another product made by the 
ton. These are used by the 
troops as a combined nutriment and corrective. 

The Swiss army which now and then figures in the 
daily news as fighting hard to maintain its neutrality, 
has but one notable food product—the white chocolate 
This is made entirely of cocoa butter and sugar, the 
brown residue of the bean after removal of the stearin 
being excluded. The molded chocolate cake has the 
smooth, glossy, ivory-white appearance of a billiard ball. 
A less sweet form of the white chocolate has a dried 
cream incorporated in lieu of sugar. Both types are 
recognized as of food value superior to that of the 

(Concluded on page 429) 




















The chain shot emergency meat ration 


























Italian plum pudding, studded with raisins and steamed in a membrane 
which, empty, is used as drinking cup or tobacco pouch 





The sun dried caviar of Turkey, preserved in bees-wax; and, above and 
at the right, dried frogs’ legs from the French army 
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Length 624 feet. Displacement 32,600 tons. 


New construction. 


Speed 21 knots, 





Armor 14-18 inches. 


two 21-inch. Complement 1022 


Our Navy at War 


Armament: Eight 16-inch, twenty-two 5-inch, four 3-inch, anti-aircraft guns. Torpedo tubes, 


Battleships “Colorado” and class. Four ships; “Colorado,’”’ “Maryland,” ‘Washington’ and ‘West Virginia’ 


How U. S. Navy Expanded to Include 1,000 Ships and 270,000 Officers and Men 


historian of the future comes to write 


\ HEN the 

the story of the war, some of its most inspiring 
chapters will be those dealing with the war growth of 
the United States Navy. From time to time since that 
fateful day of April 6th, 1917, the Navy 
through its has made public as 
formation about the growth of the Navy as was possible, 


Department 
secretary, much in- 
without revealing just those very facts and figures which 
the enemy is extremely anxious to possess himself of 
Necessarily, this information has dealt with mere totals 
as to men, ships, manufacturing establishments, and 
necessarily also, it has not been con- 
sidered totals their 


details, and say how many ships of any given type have 


military supplies; 


advisable to separate these into 
been laid down, where the new shipyards are being built, 
in what quantities the reserves of ammunition are being 
what made of the 


vast increase in the personnel, or where and in what 


accumulated, distribution is being 
strength the units of our fleets are being disposed. 

Yet, even within these limitations, the story of the 
growth of our Navy is full of interest and stimulus; and 
in the present brief review we shall endeavor to give some 
impression of the truly vast expansion which has taken 
place in the two directions of ships and men. 

Of these two questions, the provision of officers and 
men sufficient in quality and numbers is by far the most 


important; and it is one of the many compensating ad- 
vantages of our entrance into the war, that both Con- 
gress and the general public have come to realize a 
cardinal fact which has long been known to the naval 
expert, that speaking fundamentally, the 
strength and fighting power of a navy depends upon its 


namely, 
personnel. In the past it has been too much the custom 
to judge of the strength of a navy by the paper list of 
its material in ships and guns. The average layman has 
got into the way of thinking that, of two opposing 
fleets, the one which showed the larger total displacement, 
the greater number of guns, and the higher speed, was 
just as much better than the smaller fleet as was the 
difference in this comparison of material strength. A 
fatal error, as naval history has shown in many a decisive 
conflict. Superiority in the discipline and training of the 
crews and in the initiative, tactical skill, and dash of the 
officers has frequently offset, and more than offset, a 
preponderance in numbers and gun fire. 

Hence, it is gratifying to realize that Congress has so 
fully grasped these truths as to grant every request of 
the Navy Department for the increase of its personnel. 
The call of the Navy for an enormous expansion of the 
personnel has met with a quick response. In the first six 
months of the war the strength of the Navy in officers 
and men has been practically multiplied by three. 


Growth in Personnel 
The total strength of the Navy, including the Marine 
Corps, on November 15th, 1917, was 272,000 officers and 
men. The distribution of this force was as follows: 


Enlisted strength of Navy April 6, 1917, day war was de- 


clared ie ian Gobi eels ahaa: $m ie Dighy’ deh ok mara tod Oe 64,680 
Enlisted strength November 15th, 1917..............+. 149,169 
EE OEP Ee Te Pe Pe eT TET eT errr 84,489 

Naval Reserve Force January Ist, 1917................ 500 
Naval Reserve Force April 6th, 1917. ...............-- 10,000 
Naval Reserve Force November 1917............+..6+:. 49,000 
Biawes Bees Bases GO, BOI... ccccccccccccccesecess 9,500 
ee ee SE DE oct aneeene sess ovenccne 16,000 


The Naval Militia in Federal service are known as 
“‘National Naval Volunteers,’”’ and nearly all the militia 
are now in the service of the Navy. Only those who 


volunteered for Federal service were mobilized. 


Hospital Corps April 6th, 1917............ccecescceces 
Hospital Corps November 15th, 1917..............065. 
The Coast Guard with about 5,000 officers and men are 
serving under the Navy Department for the duration 
of the war. 
There are about 13,000 officers in Navy, Naval Re- 
serve Force and National Naval Volunteers. 
Marine Corps, enlisted strength April 6th, 1917......... 13,266 
Marine Corps, commissioned officers April 6th, 1917. .... 426 
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Displacement 32,000 tons. Speed 21 knots. 


Armor 14-18 inches 


Our latest dreadnaught the “Arizona” 


Armament: Twelve 50-caliber, 14-inch: twenty-two 51l-caliber 5-inch. 


Torpedo tubes, four 21-inch, 
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Length 874 feet. 


Marine Corps, enlisted strength November 15th, 1917 30,000 
Marine Corps, reserves and national naval volunteers in 
IN one hao o:50-0 4.0016 66 ote ta eeeke aden eeeaee 1,800 
BOE EE ON EOE POO POTEET ES 1,197 
Total strength commissioned and enlisted, of Marine 
Corps, November 15th, about......... Jacéeecsonne “Re 


Regarding the quality of this enlarged personnel, it is 
sufficient to say it is entirely voluntary, that it is thor- 
oughly American and that it embodies both in officers 
and men the best types of our American citizenship. It 
has been the privilege of the Editor to spend several 
days at two important centers: Newport, R. I., the 


headquarters of the Second Naval District 


Displacement 35,000 tons. 
New construction. 


Horsepower 180,000 


war was declared, and within a short time thereafter 
contracts were let for every one that the American yards 
adapted to this type could build. When it came to be 
understood that destroyers were of increasing importance 
as the one type most effectivein combatingthesubmarine, 
the Navy Department determined to build a vast addi- 
tion to our destroyer fleet. 

Plants already in existence had to be enlarged, new 
factories for engines, gear-cutting, etc., built, and ship- 
building facilities generally increased. Much of this in- 
crease had to be financed by the United States 
Government. 


Armament eight 14-inch guns. 
Original design for the six new, 35-knot battlecruisers 


Complement 1,200 


Enlarging Our Navy Yards 

The building program of the Navy 

out under the supervision of the Bureau of Yards and 

Docks involves an expenditure of over $100,000,000. 

This includes the improvement and extension of navy 

yards, training 
marine bases; 


being carried 


stations, aviation stations and sub- 
the erection of immense storage ware- 
houses for supplies and munitions; the construction 
of dry docks 
vessels; gun-shops, including the erection at the naval 
gun factory of the largest gun-shop of its kind; and the 
erection of hundreds of buildings for the various branches 


of the service. At the New York Navy Yard 


sapable of accommodating the largest 





of the U. 8S. Naval Reserve Force, and at 


the Phillipse Manor Camp of the Naval 
Militia. In each case we were profoundly 
impressed with the physique, intelligence, 


esprit de corps and earnest zeal of the per- 
sonnel, from enlisted men to commanding 
The national characteristic of quicky 
‘catching on’’ and of adjustment to new 
conditions and responsibilities was strikingly 


apparent. 


officers. 


Growth in Ships 


The increase in material and particularly 
in ships is shown by the fact as mentioned 
above that in total numbers the Navy has 
tripled since the war began, there being over 
1,000 vessels of all sizes and types in com- 
mission from patrol boat up to dreadnaught. 








some $5,000,000 is being expended on new 
ways for building the largest ships; on the 
construction of the largest ware- 
houses in the country; and on doubling the 
machine shops and erecting structural and 


storage 


other shops and buildings. 

At the League Island Navy Yard, Phila- 
delphia, a new dry-dock 1,000 feet long is being 
built, as are also two new ways for shipbuild- 
ing; also new structural and machine shops, 
pattern shops and the largest foundry on 
the Atlantic Coast. 

At the Norfolk Navy Yard we are building a 
dry-dock 1,000 feet long; large new structural 
and machine shops and foundry; barracks, 
and many other buildings. 

The Mare Island Navy 


equipped to build the largest type of battle- 


Yard is being 








Hundreds of yachts, and vessels of various 
typesincluding fast motor craft have beentaken 
over and converted into patrol boats, sub- 
marine chasers, mine sweepers and the various 
types needed. The larger interned German vessels 
taken over by this Government when the war began, 
have been repaired and transformed into transports. 
A number of submarine chasers have been built, and 
vessels of other types completed and put into service. 

The largest construction program in our history is 
being carried out, embracing a total of 787 vessels, 
including all those of every type building or contracted 
for, from superdreadnaughts to submarine chasers. 
For military reasons the number of each type cannot be 
stated now. 


Contracts for many destroyers had been let before 


Copyright, E. Muller, Jr., New York 


Six of the twelve 14-inch guns of our latest 
dreadnaught the “Arizona’’ 


All the shipbuilders experienced in building destroyers 
were enlisted in the project; the plans were pre- 
pared and work was already under way by the time 
Congress had made the appropriation of $350,000,000 
required for the large additional number of destroyers 
to be built and for the new plants and other facilities 
provided for constructing them. In spite of the shortage 
of labor and the difficulties in securing materials, this 
work is going forward rapidly. New records in con- 
struction are being made; destroyers that forme:ly 
took 20 to 22 months to build being scheduled for com- 
pletion in half that time. 


ships, and $3,000,000 is being expended at 
Puget Sound, Wash., in facilities for building 
cruisers and various types of auxiliary vessels, 
erecting warehouses and other buildings. 
Shipways, shops, warehouses and the like are being 
built at other points. 

This is being carried out at record speed, and much 
of the work that ordinarily would consume three or 
four years will be completed within nine or ten months. 

With the shipways now being built or provided for, 
our Navy Yards will be able to have on the ways at one 
time 16 war vessels, in addition to submarines and 
submarine-chasers, and can have double that number 
This important addition to the 


shipbuilding facilities of the country will make it possible 


under construction. 


for our yards to have upon the ways seven battleships, 
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The dense cloud of smoke is produced by feeding too much oil or too little air for combustion. 


Germans from the British at the Jutland battle. 
One of our latest destroyers in a smoke-screen attack 


This tactic has been frequently used in the war, notably in the escape of the 
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two large auxiliaries such as 
transports, fuel ships, etc., 
and seven destroyers. An 
equal number of ships could 
be completing their 
struction and outfitting in 
our yards at the same time. 

The work of repairing the 
German taken over 
by the United States Govern- 
ment after the beginning of 


con- 


vessels 


the war has proceeded rapidly 
and a 
already in 


number of them are 


service. Sixteen 
been 
Navy, 
making a substantial addi- 


of these vessels have 


turned over to the 





tion. a A KS 





mission. It was shown that 
in dreadnaughts we had 12 
in commission to Germany’s 
22 (this is assuming that her 
statements of losses and the 
Jutland fight was true—a 
very doubtful possibility— 
that we have 22 pre-dread- 
naughts to Germany’s 19; 
and that Germany had also 
five battle-crusiers. 

Our predreadnaughts are 
greatly superior to those of 
Germany; for the total en- 
ergy of our main armaments 
is 3,877,000 foot-tons as 
against 1,500,000 foot-tons. 
Furthermore our dread- 
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A Fleet Operating Base 


The 
Jamestown Exposition and 
Roads, Va., 


Operating Base; something it has long needed. 


acquirement of the 

Pine Beach properties on 
Navy its first Fleet 
This will 


include a training station for 10,000 men; a submarine 


Hampton gives the 


base; an aviation operating base for a double coastal 
unit; coal piers for berthing coal barges loaded and 


awaiting the fleet’s demands; oil fuel storage, with piers 

















Landing party of seamen drilling with a naval 3-inch landing gun 


The Liberality of Congress 

The enormous program of expansion above outlined 
has called for equally vast appropriations; and right 
royally has Congress responded to the call. As soon 
as President Wilson, realizing that the country was ripe 
for the movement, called for the enlargement of our Navy 
until it should measure up to the vast duties imposed 
upon it, a program of new construction was adopted 
which was larger than any which had ever been laid 
even in the British itself. The naval 
appropriation was at once increased from the average 


down, navy 


naughts average 25 per cent 
greater displacement per ship 
and it is fair to assume that, 
ship for ship, ours are superior in offensive and defensive 
power to those of the enemy. Personally, the writer 
is convinced that in gunnery, especially at the longer 
ranges, ourships would completely outmatch the Germans. 


New Construction 
But Germany is not building capital ships; nor can 
she undertake any for the rest of the war. The United 
States, on the other hand, when war was declared, not 
only had under construction five super-dreadnaughts of 
32,000 tons—ships superior in every respect to the latest 
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ENLISTED MEN 
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MARINES NAVAL RESERVES 


OFFICERS AND MEN - nie iA RVES 
Tov. 15, 27: il 6 30: Nov. 15 April 6 Nov. 15 April 6 Nov. 15 Ap’ 
i canbaderesans 150,000 61.360 33,000 13,266 49,000 10,000 
Total growth of Navy personnel Growth of personnel in detail 
piped for discharging cargo for fueling warships; fleet of former years of $145,000,000 to over $312,000,- German ships,e ach carrying 14 to 18-inch armor and 





storehouses to accommodate all fleet stores ready for 000. That is a huge sum; but it represents only a battery of twelve 14-inch, 50-caliber guns—but plans 
delivery; mine, net, and torpedo storehouses; and a a part of what Congress has done; for since the were drawn and appropriations granted for four ships 
large storehouse for medical supplies and equipment. Ist of August, 1916, Congress has appropriated or of 32,500 tons carrying eight 16-inch guns; and four 
There will be fleet recreation and drill grounds, athletic for the support and increase of the Navy $1,344,- huge ships (the biggest yet planned in any navy) 
fields, boat basin, parade ground, extensive aviation 184,896. Over and above that, the estimates of 40,000 tons, mounting twelve 16-inch, 50-caliber 
field and other features pending before Congress carry an addition of guns. Also work had started on a program of six 35- 
Enlarging the Naval Academy nearly $600,000,000. The aggregate appro- knot, 35,000-ton battle-cruisers and ten 7,500-ton 35- 

Work has been begun on the enlargement of Bancroft _priation, therefore, in a little more than a year to knot scouts. ; ; 
Hall and other buildings at the Naval Academy, which, make effective and impregnable the nation’s For military reasons nothing can be said about 
when the improvements are completed, will be able to first arm of defense is nearly two billion dollars. the speed with which this great addition & our first 
provide for over 2,000 midshipmen. The graduation Comparative Strength of Acsasieen end German fighting line pep — agape a _ 
of two classes this year has provided the Navy. with hes scale upon which our yuan, public an private have 
nearly 400 well-trained new officers. Congress made been enlarged and the size of naval appropriations, 
provision for over 500 extra appointments to the Aca- We are told by the Secretary that practically must convince the enemy (himself, because of other 
demy, and the new class which recently entered num- €Véery ship in our Navy is in ee. Now i crushing burdens, unable to carry On capital ship 
bering about 750, is much the largest on record. Three just one month before the war we published an construction) that we are in a position, if we 80 wish, 
hundred officers of the Naval Coast Defense Reserve article (March 3d, 1917) in which the United : to add to our fleet of dreadnaught battleships another 
have been sent to Annapolis for a special course of naval States and German navies were com- : one equal in numbers and considerably greater in fight- 
training. pared as to the fighting strength of . ing power, to say nothing of six battle-cruisers, of far 
More than 1,000 warrant officers have been appointed their capital ships actually in com- } greater speed and power than the five possessed by Ger- 
: , many. With the com- 


to commissioned 
rank, and over 1,300 
enlisted men _ were 
appointed to warrant 
gr ides. This not only 
furnishes a consider- 
able 


officers who have had 


nu mber of 


valuable naval ex- 


perience, but shows 
that the door of op- 
portunity is wideopen 
for the enlisted man, 
and that he has every 








pletion of our new 
fleet—all of it author- 
izedbefore thedeclara- 
tion of war was made 
—we shall possess 25 
dreadnaughts to Ger- 
many’s 22, 6 battle- 
cruisers to her 5, and 
a destroyer fleet that 
will greatly outmatch 
hers in numbers, size 
and fighting power. 
Then shall we regain 
our former position as 











chance to rise from New York 


the ranks. 


Copyright, E. Muller Jr., 


A United States Submarine “broaching.” Note the forward diving rudders and the twin periscope 
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Navy Identification Tags 
How Unidentified Dead and Wounded Are To Be Made a Thing of the Past 


Brees one of masts of the ill-fated ‘“Maine’’ the 
hallowed ground of Arlington Cemetery covers the 
unidentified dead of her crew. It is known what men lie 
there, but the melancholy satisfaction which surviving 
relatives might derive from having an individual grave 
for their martyred dead was denied because no man 
might say of any of these whose long immersion had 
obliterated identification marks—“ Here lies John Doe.” 

But the ‘‘Maine” belongs to a past era—and so do ab- 
sence of identification marks. Today, were a battleship 
to be blown up and maimed bodies recovered, they could 
be identified instantly, and without trouble. No matter 
what disaster may happen to our ships in war, their 

For every man in the 
either wears now or will 


crews will not be unidentified. 





Navy—officers as well as men 
shortly wear a Finger Print Identification Tag. 

This tag, designed, and the process of making it in- 
vented, by Mr. J. H. Taylor, Finger Print Expert of the 
Identification Section of the Bureau of Navigation, 
U. S. N., is made of monel metal, an alloy, into which 
nickel and copper both enter. Monel metal is obtained 
in Colorado and is furnished to the United States by 
several firms. Its distinguishing characteristics, as far 
as its use in these identification tags is concerned, are its 
high melting point—3,840 F., and the fact that it is un- 
affected by the corrosive action of sea water. 

The metal tags are small, measuring in oval shape, 1% 
by 114 inches. They are perforated at one end, so that 
they can be suspended from the neck by a wire braid, also 
of Monel metal, which in turn is encased in a cotton 
covering. 

On one side of these tags, when finished, appears the 
name and initials of the owner, the month, day and year 
of enlistment and month, day and year of birth. 
‘U. S. N.” is added, and when the owner is an officer, 
his rank and date of appointment. On the other side 
appears his ‘natural signature”— that is, a print from 
his right index finger. 

These marks and letters are in raised metal, and are in- 
destructible, except by such means as a file or hammering. 

The process of making these tags, which is cairied out 
on ship board or at enlisting points, is very simple. The 
name and dates are written on the metal with a steel 
pen, dipped in printer’s ink thinned with gasoline or 
turpentine to writing fluid consistency; and the finger 
print impression is made in exactly the same way a 
finger print is made on paper—that is, by 


from all fingers with acid, but was successfully identified 
by a small portion of skin of one finger, near the joint, 
which had happened to be inked when his finger prints 
were recorded. 

It should not be supposed that this system of identifica- 
tion tags is solely in the event of a grewsome tragedy 
such as the “ Maine.” In any battle men may be so 
wounded, blackened and disfigured, that identification 
on the instant is difficult if not impossible. At any time, 
anywhere, either man or officers need an absolute and 

















Metal identification tag bearing the thumb print 
of the wearer 


instant identification, his tag is available for the pur- 
pose. It is unquestionable that a bank, for instance, 
would accept such an identification without hesitation, 
supposing his finger print from his finger corresponded 
absolutely to that on his tag, on the reverse of which 
was his name. 

Of course, the system would break down at once were 
it not accompanied and backed up by the work of the 
Identification Section of the Bureau of Navigation. 
Since 1907 finger prints of all enlisted men in the Navy 
have been recorded and filed in such a way and with such 
classification as enable them to be found almost on the 
instant. The rolled finger print of each finger of each 
hand, ten prints in all, appear on one side of the form on 
which recording is done, and immediately below them the 
prints of the four fingers of each hand made simultane- 
ously, with the thumb print added in the center of the 
group. The function of these additional prints is to 
furnish an absolute certainty that the individual finger 
prints above are in their proper order. On the reverse 
of the form appears the recruit’s signature and a print 
of his right index finger, together with some written 


in the Identification Section, is to a finger print expert» 
no more difficult than for any student to find, among the 
half million words in a dictionary, one of which he knows 
the first letter and the approximate spelling. 

To make the finger print tags effective for officers as 
well as men has meant nothing more than securing the 
finger print records for all officers, a process still being 
carried out, but which, together with co mpleting the task 
of supplying each enlisted man with his finger print 
identification tag, will be finished in the near future. 


How to Know Our Army and Navy* 

7a average man cannot tell the rank of an army 

or navy officer at sight. How many of us, for 
instance, know that the caduceus with monogram D. C. 
means an army dentist? How many of us are ac- 
quainted with the crossed rifles of the infantry and the 
crossed sabers of the cavalry and the crossed guns of 
the artillery, with the special insignia of engineers and 
ordnance corps, of signal service and quartermasters 
corps? How many of us know where to look and what 
to look for in order to ascertain whether an officer be of 
the Regular Army or the Reserve Corps or the National 
Guard or the new National Army? How many ean 
name the rank of a naval officer after a glance at the 
particular combination of stars, anchor, eagle, oak leaf 
and bars that he displays on his shoulders or collar or 
sleeve? How many of us, then, are without use for 
this elegant little volume that tells us all these things 
and many more, and that makes everything clear as 
crystal by means of 585 illustrations, half of them in 
colors? 

That the subject is an interesting one follows at once 
from the number of officers met and seen all about one 
everywhere. That it is an important one is shown by the 
fact that the busy Secretaries of War and of the Navy 
both took time from their crowded days to write short 
articles for this book on the significance of the uniform 
and the insignia of rank. 

There have been other attempts to clarify this in- 
formation for the general publie, both in newspaper 
articles and in one or two books; but the spirit of ac- 
curacy did not prevail. Besides, a volume issued prior 
to October 1st would be of little use in view of the vast 
changes of that date, particularly in the Army organiza- 
tion. So a really serious book, checked and rechecked 

by officers and officials, and brought right 





first rolling the finger end on a plate thinly 
smeared with printers’ ink, and then 
rolling it on the surface to take the print. 

While both finger print one side and 


DO NOT FOLD THIS FORM. 


Classijication No. OV 00/2 
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down to the minute, was needed; and in 
this volume it is presented at a price which 





name and dates on the other side of the 
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tag are still fresh and damp, they are 
thickly sprinkled with 
phaltum. This adheres to the ink but 
may be blown or dusted off the dry metal. 
The plate is then heated in an alcohol 
flame until the asphaltum melts, forming 
sharp glossy lines with the inked impres- 


powdered as- 
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must make a universal appeal. Manu- 

‘uss facturing skill has made possible, by the 
Ry use of 12 colors, the production of a really 
usable book, where the various grades are 

\* portrayed as they look in their proper 


dress, with the true colors, so that recogni- 
tion will be instant. 

The Army Section deals with our three 
armies—Regular, National Guard and 
National Army—and with the staff branches 
of the Service, both non-commissioned and 





sion of the finger and the written char- 
acters from the pen. 


LEFT HAND. 


commissioned officers. Then there is a map 
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showing the location of all forts, barracks, 





When the plate is cold, the asphaltum 
hardens. The plate is then immersed in a 
one to two solution of nitric acid to which 
a small proportion of hydrochloric acid is 
added, and allowed to etch for an hour. 
It is the practice to etch the name side up, 
in the etching vessel, which permits it to 
etch a little more deeply than the finger 
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arsenals, cantonments, Army _— schools, 
National Guard 


Aviation insignia, types of aero- 


aviation camps and 
camps. 
planes, aeroplane marks in color, flags and 
lanterns, signal flags, ambulance and 
“Red Cross” flags. ‘“ wigwagging’’ with 
hand flags, are all illustrated in color. The 


medals of our heroes on land and sea are 





print side. Approximately half the thick- 


ness of the monel plate is lost in the etching 
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given, with their appropriate ribbons, the 





bath so that when finished the etched 
finger print and name and dates stand out 
with the clearness and sharpness of raised 
type. 

This system of identification is different 
from any other system of tags, because it 
automatically safeguards against fraud, 
accident or other misuse of a tag. If John 
Jones wears a tag about his neck bearing 
only the name, John Jones, there is no 
absolute certainty that he has not found 














latter in full color. Then comes statistical 
information relative to the nations at war; 
the cost of the war, maps showing the 
warring nations projected on the United 
States; a map showing the nations at war 


and the small number of neutrals. How 
to Tell the Flags” is an interesting chart 
by the Editor, using the methods of sci- 
ence to memorize the flags. Then come 
three pages of flags in full color, including 
j the Service Flag, which is new to any book. 








the tag, exchanged tags with a friend for 
a joke, or even stolen it. But with a 
finger print from his right index finger on 
the tag, there is no possible chance for John Jones to 
exchange tags with Bill Smith and “get away with it.” 
The metal tag is an absolute tying up of a man’s name 
with his physical body, such as could be accomplished 
in no other way save, perhaps by the obnoxious one of 
And even tattoo can be 
But there is no chang- 


tattooing a name on his body. 
altered, obliterated or changed. 
ing of finger print marks possible and their obliteration 
is, even with intention, extremely difficult. There is a 
case on record of an enlisted man who burned the skin 


Finger print record of a member of the United States Navy 


particulars and charts of the human body on which 
scars and other identification marks can be recorded. 
The science of classification of finger prints is too 
elaborate and complicated to detail here, involving as it 
does, a consideration of the various types of finger 
prints, and the assigning to the individual prints of each 
finger a symbol or a value which enters into the classifica- 
tion number—a fraction whose terms are compounded 
from class numbers of the individual finger prints. Suffice 
it to say that finding a given print in the 200,000 on file 


When we have finished with the Army 
we will turn over our book only to find 
that the clever “‘Topsy Turvy” idea gives 
us a new title page and a new table of contents. The 
insignia of naval officers are here covered in the same 
thorough manner as those of the army men, and a 
colored map shows the location of Naval Stations and 
Navy Yards and tells us what States have Naval Militia. 


*“Our Army and How to Know It” and “Our Navy and How to 
Know It.’’ By Albert A. Hopkins, Author of “Our Country and Its 
Resources,” ‘“‘ The Scientific American Reference Book"’, ete A rever- 
sible or ‘“‘topsy-turvey’’ book Pocket size Cover in colors by James 
Montgomery Flagg 28 pages. Paper 25 cents. In full ‘‘Khaki.” 
red edges, $1.00. Munn & Co., Inc., Publisher. : 
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Building American Aviation 


How We Are Going About the Business of Winning the War in the Air 
By Col. H. H. Arnold Chief of Air Division, Aviation Section, Signal Corps, U. S. A. 


Five months ago, Congress made the generous 
appropriation of $640,000,000 for the establishment 
of aviation in this Within that the 


groundwork of an enormous Government organization 


country. time 


has been laid, a new science built up, a new industry, 
new types of skilled men and machines, new theories of 
progress and development. All this has been done 
quietly, unseen by the general public, a process as un- 
spectacular yet as vital and as sound as the long effort 
in laying the foundations for a skyscraper. 

When war came to the United States, aviation hardly 
existed in this country. There were barely a few score 
flyers, a hundred or so second-rate machines, practically 
neither airplane industry, training system nor general 
engineering knowledge. The appeal from abroad, how- 
ever, was desperate and the call sent out from Wash- 
no other 


ington struck American imagination as almost 


phase of the war. In 44 days from the launching of the 
new program, Congress had responded with the largest 
single appropriation ever made, $640,000,000 

The task so spontaneously laid upon the Government 
was enormous: Foreign nations, driven almost to 
yenius in airplane development by the lives which hung 
in the balance, had developed their aviation science by 
leaps and bounds. It isa fact that on April 6th, America, 
the birthplace of aviation, had been left so far behind 
that 
planes by the Allies. 


to feel the stimulus of a desperate struggle of nations. 


its factories received contracts only for training 
Aviation in this country was yet 


The new program called immediately for a great num- 
ber of highly selected men, for methods of training them 
along highly specialized lines, for the design and con- 
struction of schools, warehouses, etc., for the design of 


of the right sort of men with the rapidity wished for, 
mostly because it takes time to establish contact with 
those desired. 

But the initial getting of personnel is only the start of 
the problem. Every man, though specially selected, 
must undergo an intensive training to focus his specific 
ability on aviation problems. During these past months, 
schools have been built, courses of study mapped out, 
instructors obtained and pupils set to work in no less 
than nine distinct branches. There are now operating 
schools for pilots in three degrees—ground work, prelimi- 
nary flying, and advanced flying; for observers; for 
balloonists; for radio operators; for photographers; for 
supply officers; and for mechanics. This has taken time 
and effort, but it has created a permanent addition to 
America’s resources. 

Take the mere building of the schools themselves. 
The qualifications for an aviation school site are most 
exacting. Fields possessing these had to be selected, 
leased, cleared of woods and brush, drained and leveled; 
hangars, barracks, parks and railroad connections had 
to be built; and all the other problems of housing hun- 
dreds of men had to be met. The first field was finished 
in six weeks, the second in eight, and the others as fast 
as they were needed to take pupils. 

Those early weeks of construction work were not lost, 
Men were actually under instruction while 
A number of large 
engineering universities coéperated with the Government 


however. 
the flying schools were being built. 


in establishing preliminary ground school courses, and 
upon the graduation of the first class from those schools 
the first new flying school was ready for the second step 


in training. Here the prospective pilot has a thorough 


the problem of stimulating something out of this near 
vacuum. Engineering commissions at once crossed the 
ocean both ways and a general stock taking was had of 
America’s great potential resources. Three distinct 
needs were evident: to increase the flow of raw materials 
for airplane manufacture abroad; to do as much for 
manufactured parts; and to build up an industry here 
which should produce planes by the thousands, not by 
the score. 

It is easy to build up a new airplane or engine but it is 
a very different thing to build either in quantities. Even 
supposing the complete planes are agreed upon, it will take 
a forging company, for instance, 10 weeks to develop a 
die for quantity production of cylinders, and several 
weeks more to develop the steel treatment necessary 
afterwards, slow, unspectacular, but vitally essential 
work, 

It was problems like these that America set itself to 
meet. Quantity production of airplanes, regarded as 
chimerical abroad, had to be worked out here as quantity 
production of automobiles had been. Factories had to 
spend months of quict effort in developing welding 
machines, valve guides and other manufacturing essen- 
tials before results could even begin to appear 

One of the first advances made simultaneously with 
this tooling up of industry, has been the coérdination of 
the resources of the Allies. Competition between 
England, France and Italy in the purchase of spruce for 
instance, had jumped the price to $205 per 1,000 feet. 
Here as in other items, the United States has made itself 
the general purchaser in this country for the Allies, 
cutting prices in many cases, as in spruce, as much as 
50 per cent, and at the same time increasing the supply. 
































A biplane, operated by an instructor of United States Army fliers, looping the loop over the city of Newport News, Va. 


and 
ever before 


planes, engines, magnetos, barometers, cameras 


scores of other accessories, none of them 
manufactured on a large scale here, for the stimulation of 
industry in all these directions, and for a great general 
staff organization. All this had to be done in the rush 
of other war work, in the tremendous stress and strain 
upon American man-supply and American industry, in a 
time when shipping, ordnance, quartermasters’ supplies, 
cantonments and the new line armies of a million men 
were making their demands on America’s reserve capital. 

The immediate problem was personnel: to get enough 
men, and to get the right kindof men. The Allies needed 
planes and engines badly but they needed aviation 
specialists, mechanics as well as pilots and observers, 
even worse. Too many men of the right sort will never 
be obtained for air work. 

Every possible care has been and is being taken to keep 
this personnel up to standard as French experience shows 
that only the highest quality of men can be entrusted 
with the responsibility of putting their machines cver 
the line. To get such men, to pick from America’s mil- 
lions those best qualified for the air service, has in itself 
been one of those unspectacular, unseen problems which 
have gone so far toward laying the foundation for the 
American Air Service. 

For flyers, men of cool-headedness and responsibility, 
sense of 


well educated, with strong lungs, heart and 


balance, are being selected. For enlisted men, radio 
operators, mechanics, etc., the same specialized standards 
have been set. Naturally, the difficulties in building up 
a large force at emergency speed have been great, and 
while there are tens of thousands of men suitable for the 
work, the trouble has been to locate them immediately. 


We are frank to admit that we are not now getting enough 


course of preliminary flying instruction, after which he 
goes to an advanced school for his final acrobatic and 
squadron formation work. The which the 
student has been selected and surrounded is reflected in 
the fact that only six air fatalities have occurred in a 
program for training thousands of new and inexperienced 


care with 


men. 

In all this work America has been splendidly aided by 
the Allies. The courses of instruction throughout have 
been drawn up largely on Allied experience and in con- 
sultation with Allied officers. Scores of the best airmen 
of England, France and Italy have been in this country 
for months, some at Washington, the majority out on the 
fields in direct contact with this country’s new air force. 
Similarly, schools in Allied countries have been thrown 
open to American aviators in the most whole-hearted 
way. 

So much for personnel. Manufacture presents the 
other great problem. While the allies are better supplied 
machines than with men, the American 
ambition will be attained only when quantity production 
of airplanes is realized here. To date progress has been 
very quiet and unspectacular, but none the less sound. 

When war broke out there was practically no airplane 


with whole 


industry. A few firms, mostly experimental, were work- 
ing along silently in separate grooves on the problem, 
which had hardly touched the public imagination and 
which had interested the Government to the negligible 
purchase of less than 200 machines in the whole history 
Capital was dubious and knowledge of 
the engineering advances made in Europe, limited. 

The Aircraft Production Board, bringing in business 
men of the widest industrial experience to coéperate with 
Army and Navy experts, was the immediate answer to 


of the science. 


Similarly, the Government has brought about a closer 
agreement among all four nations so that each shall 
increase its production of what it best produces and rely 
on its allies for what they best produce. 

Another foundation stone, the standardization of parts, 
has also been laid during these past months. Naturally, 
quantity production was impossible so long as each 
manufacturer had his own sized nuts, bolts and various 
other parts. During the past months, however, standard 
specifications have been adopted in coéperation with the 
Allies so that the riot of odd sized parts has been brought 
down to a standard in each line. 

The great development in this line has been, of course, 
the Liberty Motor, called by Secretary Baker, ‘the 
greatest single achievement in the war,” a motor con- 
taining the best engineering principles the world over, 
capable of unlimited production, already in possession of 
the American altitude record. Factories have already 
been completed for its manufacture, the first deliveries 
are due shortly, and the possibility has opened up that 
the engine will be adopted by the Allies also. 

The production of planes has not been so quickly 
solved. The United States, while stimulating the 
production of training planes to the great extent required, 
spent the first few months of war in getting the last- 
minute details from abroad both by cable and in samples. 
Supremacy abroad has swayed back and forth with 
whichever side happened to have brought out its latest 
model, and the American program has had to change 
almost over night to keep pace with the changes there. 
Types have been adopted and are now in process of 
manufacture in all the fighting, reconnaissance and bomb- 
ing planes, but are still subject to constant modification 

(Concluded on page 429) 
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Airplanes by the Thousand 


The World’s Greatest Airplane Factory as Designed and Equipped for Quantity Production 


ERHAPS the best example, in the present vast 
preparations for war, of an ambitious scheme, con- 
vincingly presented to the nation, readily appreciated, 
quickly acted upon, and put into execution on a scale 
commensurate with the potential resources and energy of 
this nation, is to be found in the effort which we are 
making to translate as quickly as possible an appropria- 
tion of $640,000,000 into a vast fleet of airplanes for 
service above the German lines in France and Belgium. 
It was only a few months ago that Mr. Coffin first 
broached his 


in thousands of wood-working machines of the very latest 
type. Next to the wood-working machines, one comes 
to a vast space where a large force of cabinet makers, 
skilled in exact and carefully-finished work, are engaged 
in building up the skeleton of the wings and the fuselages. 
The next process is the covering of the wings and bodies 
with linen—a work which in itself calls for a large section 
of the floor space. The covered wings and bodies are 
next passed on to the varnishing department, where the 
“dope,” which is almost pure rubber, is applied in 


alive with an army of some 15,000 operatives. Having 
done this, he will be able to understand how from this 
one factory alone, when everything is in full blast, as it 
will be in a week or so, the United States will be turning 
out airplanes at the rate of 50 per day. 

Now, if the supply of motors keeps pace with the out- 
put of planes, when the factory is being run to its full 
-apacity, this will mean that a completed aeroplane could 
be wheeled out of the factory and take flight in the air, 
every nine-and-a-half minutes of an eight-hour day. 

And, mark you, 





scheme for the ex- 
penditure of 
$640,000,000 for 
the development 
of an airplane 
service, and last 
month saw some 
of the first fruits of 
this movement in 
the completion of 
an airplane fac- 
tory, the largest 
of its kind in the 
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this is only one of 
many great plants 
which are engaged 
in the work of 
getting ready to 
“put out the eyes”’ 
of the 
army on the west- 
ern front, when 
the United States 
forces join in the 
great Allied drive 
next spring. 


German 








world, which has 
been built in a 
little over three months’ time and is already actively 
engaged in turning out planes for the United States 
Government. 

The enormous size of this factory and the short space of 
time in which it was built, render this one of the most 
conspicuous examples of what can be done by a com- 
bination of brains, energy and capitalin meeting quickly the 
imperativedemandsofthewarinto which we have entered. 

Somewhere in America, then, there has been erected a 
one-story building devoted to the construction of air- 
planes, which, so far as we know, is the greatest structure 
of its kind in existence. It reaches 900 feet in one direc- 
tion and 1,300 feet or, say, a quarter of a mile in the 
other direction, and the whole of this area is covered by 
a single roof and constitutes, except for a fire partition 
wall, a single shop. For structural purposes, the shop 
is divided into nine bays, each bay being 100 feet wide 
and 1,300 feet in length. Through each bay runs a 
gallery. Upon the floor is done the work of construc- 
tion of the parts and upon the galleries, each of which 
runs the full 1,300 feet of length of the building, is carried 
on the work of assembling. 

The layout of the plant upon this vast floor space has 
been so arranged 


Lumber in this factory would lay a 12-inch plank walk from Boston to the center of Nebraska 


several coats. The last touch is to paint the machines 
the appropriate characteristic color and put upon them 
the insignia of the United States Service. 

Quantities and dimensions in this war are on such a 
great scale that the only way that one can receive an 
adequate impression of such a factory and such an out- 
put as those described above, is by comparing them with 
familiar objects. Therefore, to realize what a Brob- 
dingnagian workshop this is, let us suppose that it were 
removed from its present site somewhere in the United 
States and set up over the City Hall Park, New York. 
The building would extend from a little west of William 
street, clear across the Park, across Broadway, and some 
thirty feet beyond the building line west of Broadway. 
Its northerly wall would lie to the north of Chambers, 
its southerly wall would extend a little beyondAnn street. 

Now, let the good citizen of this country, who wishes to 
visualize the enormous activities of the Government in 
getting ready to strike a heavy blow in this war—let him 
stand in the center of City Hall Park and cast his eye over 
the limits of the area, as thus outlined, and picture to 
himself the whole of this space crowded with machinery 
requiring a total of 40,000 horse-power to drive it, and 


Our drawing 
gives some idea of 
theenormous quantities of material involved in putting up 
a structure of this size. Thus, when we read of the 
total bill for lumber of 6,857,000 feet M.B., not many 
of us realize that this means that in this building is 
enough lumber to lay a plank one inch thick and 12 
inches wide from Boston to a point 200 miles west of 
Omaha, Neb. Furthermore, the brick employed in this 
one-story building would be sufficient to build a wall 
12 inches thick entirely around the Woolworth Building 
up to a height of 300 feet. 

These are big figures, and yet we must remember that 
after all they represent but one of thousands upon thou- 
sands of factories, buildings and shops, big and little, in 
which the country is getting ready the materials of war 
for its great stroke upon the western front in 1918. 


Squid and Carp as Articles of Food 


N connection with experiments in the drying of squid 
as an article of food, the United States Bureau of 
Fisheries, at its Woods Hole Laboratory, has made 
several determinations of the water, nitrogen, ash and 
fat, and ascertained the time of artificial digestion. 
Squid meat consists of about 77 per cent water. Of the 
solids, about five 








that the raw mate- 
rials, in the shape 
of sawn spruce, 
brought here 
mainly from the 
forests of Oregon, 
enter the building 
at one end, and 
the finished planes 
leave it at the 
other end—the 
material moving 
from stage to stage 
and from machine 
to machine as the 
work proceeds. 

Near the incom- 
ing end of the 
building have been 
constructed some 
enormous dry kilns 
which have a ca- 
pacity of 1,000,000 
feet B. M. In 
the drying-out 
process, the lum- 
ber, rough sawn 
to suitable sizes 
for the struts, 
frames, etc., is 
loaded on totrucks 
and run into the 
kilns, where it is 
subjected to steam 
heat for a period 
of time which is 
determined by the 
condition of the 
lumber. 

In the succeed- 
ing bays of the 
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87 per cent pro- 
tein. The last fig- 
ureis exceptionally 
high. Squid meat 
digests more slowly 
than some other 
meats, such as her- 
ring, mackerel, 
and boiled egg 
white. This slow 
digestibility does 
not, of course, in- 
dicate any infer- 
iority infood value, 
but suggests that 
it would properly 
be a part of the 
heavy meal of the 
day. 

‘Kat the carp” 
is the caption on 
an attractive 
poster issued by the 
Bureau of Fish- 
eries. It is used in 
a carp campaign 
conducted by the 
bureau indepen- 
dently and also in 
coéperation with 
the States’ relation 
service of the De- 
partment of Agri- 
culture. Prospec- 
tive eaters of carp 
will no doubt take 
a lively interest in 
any action intend- 
ed to promote the 








building the wood 
is planed, milled 
and worked down 
to the finished size 


Copyright Munn & Co., Inc. 


The brick would build a 12-inch wall 300 ft. high around 
the Woolworth Building 


This airplane ‘actory would cover City Hall Park, New York, and 
overlap the adjacent blocks to the extent shown on this sketch 


Put up in three months—A factory to build 50 airplanes a day 


fuller utilization of 
regions in which 
carp occurs in 
abundance. 
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New ways being rapidly constructed 


Huge crane capable of handling the largest unit of weight in a battleship’ 


Preparing the Navy Ashore 


War Work of the Bureau of Docks and Yards 


HE Cave Man 


strongest and most enduring won ( 


made war with teeth and 
ime weapons, 
and mere physical strength was to some extent sub- 
the efficiency of arms i fact 
remained true the first headed 


But the final develop- 


ordinated to power ind 


which has from arrow 


spear to the most modern of guns 


ment evolved in warfare came when to the man power 


and the weapons he wielded, were added the supporting 


and renewing power behind the lines 


From five to twenty men who never see the front are 


re quired ior every soldier Ww ho is prepared to go over the 


top And the public sees this, recognizes it, knows it 
But by some strange freak of mind, the same thing is 
not recognized in regard to the Navy To the public, 


the Navy consists of ships and men to man them 


rhe ships are the weapons J he men who man the m, 


the soldiers who use the weapons. But neither dread- 
naughts nor crews are any more capable of functioning 
without a vast establishment behind, than are field guns 
and battalions on land 

The Bureau of Yards and Docks is charged by law 
with the building, installation and upkeep of every 
facility ashore needed for Navy maintenance. It is the 
Navy ashore and its problems can be simply stated 


Before ships can be built, building-ways, shops, store- 
houses, railways, power-plants, handling machinery must 
be provided. Before ships can be repaired docks are 
needed—graving docks, floating docks, more docks and 
particularly bigger docks. 

Before 


trained crews must be supplied, and that training means 


ships can be manned—properly manned 


a place to live, schools, shops, 


fists—the 


By C. H. Claudy 


inexorable figures he periodically faces 


Armed 


Chairman Fitzgerald with demands for two millions, four 


with 


millions, ten millions, finally a hundred millions—and gets 
them 

Luckily for the Navy, the United States has declared 
unequivocally for generous expenditures for the war. <A 
hundred millions doesn’t bulk so large in the public mind 
did a Yet it is 
size to demand attention, and it is a subject not without 
know the Yards 


Docks is going to do with its appropriations 


now as it year ago. a sum of sufficient 


interest to just what Bureau of and 

There is no structure required for the Navy establish- 
ment ashore, from power-plant to hospital, that is not 
erected by the Bureau of Yards and Docks. 


reasons it is not possible to say that upon thus-and-such 


| or obvious 


an island, a huge radio station of so-and-so much capacity 
is now being built, to be completed at such and such a 
time. It is not good military sense to disclose to the 
enemy that at this, that and the other port new yards 
are being constructed, new dry docks made, new facilities 
provided for the making or repairing of ships and guns 

But enough can be said to give a fair idea of the activi- 
the Navy Ashore, just 
efficiently this particular Bureau is moving to keep the 
fleet—should it be fleets? 

The largest storehouse in the United States has just 


ties of and how rapidly and 


in condition. 
an important station in the East. 


the 
are 


been completed at 
construction of 
being built at 
An idea of the magnitude of 


Shops of unprecedented size for 
Naval 


properly selected points. 


unprecedented equipment 


contemplated operations in these shops may be gained 


from a mention of their crane equipment. Traveling 
cranes of 300 tons capacity are being installed in two or 
more instances. Picture a shop where a crane trundles 
along overhead dangling a couple of mogul locomotives 
from its mighty tackle like seals onafob. The character 
of ordnance and fittings turned out from such a shop can 
better be imagined than described. 

Hammer-head cranes of a capacity one hundred tons 
greater than any heretofore built are projected in the 
Bureau’s present program. These will be able to heave 
the turrets of the heaviest battleship bodily into or out 
of their emplacements. 

Three 1,000-foot dry docks, the largest in the Nation’s 
history, are now being built. Two, on the Atlantic coast 
were begun this year and are to be finished in less time 
required for docks of half their di- 
No dates are being given out on construction 


than is ordinarily 

mensions 

of this kind. 
The complexity of the task of keeping the Navy’s 


equipment and personnel in fighting trim may be 
glimpsed from the fact that the Bureau is now erecting 
a cold-storage plant costing a third of a million; an 


operating base to cost from three millions up; a large 
factory for the production of optical instruments; a 
million dollars’ worth of improvements at a torpedo 
storage for base ammunition high 


station; reserves; 


power radio stations; hospital accommodations at 
various stations to accommodate 10,000 cases, at a cost 
of four millions; the construction of extensive fuei-oil 
storage plants with equipment made necessary by the 
increased use of oil-firing aboard our warships and the 

very spectacular enterprise 


of the rush construction of 





drill grounds, training ships. 


A ship at sea is of little 
value if it is lost, if it cannot 
report to shore, if it cannot 


get orders from shore. Wire- 
less stations, and all that goes 
to make them efficient, are as 
vital to naval success as guns 
and ammunition. 
ll these things are true, 
necessary, in time of 
But at 


may be considered at leisure, 


and 

peace peace they 
deliberation. In time 
the the 
establishment is out of 
the de- 
mands to be made upon the 
the 


with 
of war demand on 
shore 
ill proportion to 
ships at sea, because of 


time element—everything 


must be done at once, or as 


nearly at once as human 
efficrency can encompass 
The United States is com- 


mitted to a policy which may 


leave us with the biggest 
navy in the world—certainly 
not third in size. The Yards 
and Docks program is being 


enlarged to fit this need, as 


well as to take care of war’s 
demands Admiral Freder- 
ick R. Harris is learning to 
beard the Appropriations 





Committee as a matter of 





cantonments for the 100,000 
naval and marine volunteers 


who have flocked to the 
colors since April. 
The established training 


stations were not big enough 
to handle a tenth of the new 
personnel and raw recruits, 
not shipboard, 
even if the ships had been 
ready forthem. Preliminary 
training ashore was impera- 
tive, and wooden cities simi- 
lar to the Army cantonments 
of which the public has heard 
so much were imperative. 
Although the call was sud- 
den the Bureau’s system of 
dealing with new undertak- 
ings proved adequate to the 
demands and it is a point of 
pride that the work has been 
done without calling in any 
outside organizations for ad- 


wanted on 


vice or succor. A corps of 
added to the 
design and construction di- 
visions, and by June 15th, 
the camps were under way. 

Twenty-three 


experts was 


camps on 
every seacoast and the Great 
Lakes were contemplated 
with calling for 
completion in 35 days in the 


i 
’ re hee 


contracts 
st 








routine with one deficiency 


estimate after another 


Three new dry docks capable of taking ships 1,000 feet long are a part of the program of expansion of the 
navy ashore, and their construction is among the largest projects of the Bureau of Yards and Docks 


case of all projects but two of 


the largest. These, the 
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Hampton Roads and Great Lakes Stations, are today ina 
state of completion represented by 75 per cent and 90 
per cent respectively. At Great Lakes, 12,000 of the 
17,000 recruits expected are already incamp. The other 
-antonments were all finished in substantial fulfillment of 
contracts, and a gratifying feature has been the low per- 
man cost—some $20 less than the cost per man housed in 
the Army cantonments. 

It is possible that these apparently unrelated activities 
do not represent a sufficient sum to account for the need 
for so large an appropriation as the Bureau 
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Bureau found itself under one roof again in a nine-story 
building in F Street to await the completion of a huge 
structure which is to house the entire Navy Department. 

Obviously, for a program involving such extensive 
engineering a highly competent and numerous technical 
force was required; engineers of proved ability had to be 
added both to the office and to the force afield. 

But brain-power cannot be commandeered like so 
much soft coal. The Government had to enter the 
technical market and bid against private industry as 


417 


through all the new enterprises of construction or ex- 
tension coming under the province of the Bureau. Their 
number is not limited, but most projects come under the 
cognizance of those now acting. The Chief has super- 
vision of all dry dock projects, the Assfstant Chief of 
Naval Academy constructions, and others have super- 
vision of armor and projectile plants, yard development, 
power plants, training camps, ete., etc. The project 
managers are the captains of industry of the bureau, with 
the large staff personnel acting subject to their demands 
from week to week. 





is disbursing. But when it is noted that a 
practical rebuilding of three of the most 
important yards and Naval stations is being 
accomplished, the size of the lump sum 
needed is not longer a matter of wonder. 

For a naval station is a most complicated 
establishment, and its enlargement means 
not only new piers and docks but powder 
and projectile plants, magazines, gun 
shops, barracks, training schools, camps, 
fuel stations, both for coal and for oil, store 
houses, rifle ranges, marine railways, ship 
building ways, hospitals, radio stations, 
aviation stations, submarine bases, etc., 
etc. 

Detailed particulars of course, cannot be 
given, but it is no secret that the plans now 
under way will, when completed, permit 
the Navy to have under construction in its 
own yards at one time seven battleships, 
seven destroyers and two auxiliary ships of 








On account of the pioneer work involved 
all along the line in an expanding Naval 
program, the Bureau’s designers contin- 
ually meet problems beyond the range of 
ordinary practice. To help solve these a 
comprehensive data-file is maintained in 
conjunction with a library of engineering 
literature and files of the current technical 
journals. Every executive is instructed 
to divert from the general correspondence 
file every letter, every blueprint, every 
printed folder bearing information on 
tests of materials or mechanical appliance 
of present or prospective service to the 
design or operating force. Records of 
cost and performance of structures and 
power equipment at all shore stations are 
indexed and kept in the data-file, which 
acts as a clearing-house of up-to-date 
technical information. 

In spite of the absence of any great 





battleship activity in foreign waters, the 





any type such as hospital ships, fuel ships, 
transports, etc., and this without reference 
to the submarines and submarine chasers 
which may also be building. 

At least ten of the hundred millions will go into 
storage facilities, of which the single largest store house 
mentioned above is but one unit. This means storage 
not only for ordinary naval supplies but for shells, 
torpedoes, nitrate and mines—more than two hundred 
separate buildings are included in the storage plans. 

In addition to the items enumerated, a tremendous 
increase in local transportation facilities has taken place 

the yard roads and railroads have about tripled in 
capacity since the declaration of war. 

To take care of this immense program has meant some 
very strenuous work in the Bureau itself. 

At the time of Admiral Harris’ appointment, he had a 
bureau staff in Washington of some sixty subordinates, 
with a payroll of $50,000 a year. Today his bureau staff 
exceeds three hundred, and their pay amounts to $350,000 
yearly. Besides these, there are employed under the 
Bureau’s supervision engineers, mechanics and laborers 
to the number of 50,000—the “public works”’ or project 
force. Less than two years ago this force did not exceed 
2,500. 

During the last fiscal year Yards and Docks offices 
sprouted up all over Washington, occupying five separate 
locations. With the increase of work and _ personnel 
something had to be done and in August a grand move 
occurred, and with two important exceptions the whole 


Powerful floating cranes are being constructed to take care of 


repair emergencies 


it had never bid before, but it secured a dozen experts 
for the executive positions. 

The field force has been recruited through Nation-wide 
examinations, with a smaller ‘‘bag’’ each time as the 
country is combed cleaner and cleaner of engineering 
ability. Last year circulars were mailed to 10,000 
prospective candidates in order to fill 25 positions; at 
present, 12,000 circulars are being sent out with the hope 
of filling ten. 

Clerical help too had to be obtained quickly, and it was 
here that the enlistment of ‘‘sailorettes’’ was first tried, 
on account of the shortage of Civil Service eligibles. 
Forty-four young women, enlisted with the rating of 
yeomen, have furnished some of the most enthusiastic 
clerical workers of the whole establishment. 

In matters relating to organization within the Bureau, 
the Assistant Chief, Civil Engineer Parsons, has full 
charge of the design division, supervision of corre- 
spondence, prepares detailed annual estimates, and is one 
of those important bureau functionaries known as 
‘project managers.”’ 

Reporting directly to the Chief or Mr. Parsons are the 
four staff divisions, design, construction, maintenance 
and operation, and clerical; and also the various project 
managers. These project managers are Naval or 


civilian engineers entrusted with taking up and carrying 


potential effect of the naval establishments 

of the powers has seemed to be the hinge 

on which the whole conflict turns. The 
English fleet has kept the sea free from all save submar- 
ines, and greatly checked them, in which activities of 
course, we are now taking a part. No one doubts the 
instant readiness of the German fleet for any part it is 
permitted to play. 

The United States, with a naval tradition and per- 
sonnel second to none, and a floating power of the highest 
efficiency as far as it goes, has a long race to run to bring 
itself to the point of naval efficiency its size and present 
activities in world affairs makes manifestly necessary. 
But that race will be run the faster, and won the more 
quickly, that the shore establishment is so awake to its 
responsibilities and its importance. It should be a 
matter of gratification to every patriot who sees in the 
American Navy the first and greatest line of defense of 
his country, that when the demand comes from the forces 
at sea, the men and the apparatus which stand behind 
the men behind the guns will not be found wanting. 


Irrigating with Warm Water 
HE water supply for the Zoological Gardens at Perth, 
Western Australia, is drawn from a bore and comes 
to the surface at a temperature of over 100 degrees 
Fahrenheit. In the winter it is pumped directly on to 
the lawns and it is claimed that this use of the still warm 
water promotes an abnormal winter growth of vegetation. 

















Building the greatest naval storehouse in the world at an Atlantic port 
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The Shipyard vs. The Submarine 


The Government Shipbuilding Effort to Offset Submarine Depredations 











HE war against the submarine is being 
On the 
boat, 


waged both on sea and land. 


sea by destroyer, trawler, patrol 


depth bomb, mine, net and rapid-fire gun, 
forge, rolling mill, 


on land by smelter, 


rivettei, shipwright and engine-builder. 
The sea fight is offensive and it has already 
accounted for 40 to 50 per cent of the sub- 
The land fight 


and its efficiency and scope, already great, 


sea pirates. is defensive, 


will increase and expand as the months go 
by and new ships in ever-increasing num- 





bers take the water 
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Speeds of from 17 to 23% knots, which 
alone, with due precaution should render 


them practically immune against sub- 
marine attack. These ships have an 


aggregate tonnage of 280,000. The bal- 
ance of the German and Austrian ships 
are employed in general freight and pas- 
senger service, cither for war or commerce. 

The United States have available, today 
for overseas commerce 458 ships totalling 
2,871,000 tons. Adding to these the 700,000 
tons of foreign ships, we get a total of 575 
ships, of 3,500,000 tons total inour Mer- 








To date, the only exact official statement 
of shipping that 
made by the First Lord of the Admiralty 


destroyed, is recently 

in Parliament, to the effect that the losses 

to British shipping during the three and a half years of 
war was 14 per cent of the merchant fleet as it existed 
in 1914 This 
destroyed; for when the war began the tonnage of the 
British merchant fleet was 20,000,000 tons, and 14 per 
cent of that is 2,800,000 tons. If we place the combined 
losses of the rest of the Allies and the Neutrals at 75 per 


gives us a true line upon the tonnage 


cent of the British losses, we reach a total loss, to date, 
of about 6,000,000 tons 

The official weekly statements of U-boat depredations 
that the The 
s now running at about 12 ships of over 1,600 tons per 
week. 


to be 5,000 tons (it is probably less; 


shows losses are diminishing average 
assume the average size of these ships 
but 5,000 tons would 
1,600 tons) 


assume that there will be no further decrease 


If we 


cover also the tonnage lost in ships below 
and if we 
in losses, there would be an additional loss during the 
coming year of 3,000,000. This total 
net loss by the ends of 1918 of the world’ tonnage of 
9,000,000 tons. 

Now let us see what the shipyards of the Allies can do 
to offset that loss. 

At a recent conference among members of the Atlantic 
Coast Shipbuilding Association and Federal Officials, 
Chairman Hurley of the Shipping Board stated that the 
United States will “build 6,000,000 deadweight tons of 


would mean a 


ships in 1918." That contribution alone will offset 
two-thirds of the total loss as estimated above. 
But Great Britain herself will not be idle. Already 


she has 1,000,000 tons of standardized ships under con- 
struction, and now that she has built the additions to her 
navy considered necessary to put her command of the 
seas against Germany beyond all question, her great 
shipbuilding yards are being given over increasingly to 
the construction of merchant ships. Her contribution 
to the world’s total shipping by the close of next year 
should amount to something over 1,500,000 tons; and 
the contribution of France, Japan, Italy and the Neutral 
countries should being up the total of new construction 
to 2,000,000 tons 

So we see that, if the shipbuilding efforts of the Allies, 
ourselves included, come up to expectations, the out- 
put next year should reach a total of 8,000,000 tons, as 
against a total loss, by that time, of 9,000,000 tons. 

Evidently, if U-boat piracy is to bring the Allies to 
their knees, it will have to be speeded up enormously. 
Not only is it being beaten decisively, if slowly, by the 
but, as the 
defeated most decisively by the defensive on land—by 


offensive at sea; months go by, it will be 


the steel mill and the shipyard 


‘the ship-owner has 


One of the new yards for building our merchant fleet. 
This yard with 28 slips is building 50 ships 


if our performance comes up to our 
if there is a 


This will happen 
And 
perfect coéperation between capital and labor. 

We do not wish to make any snap judgments; but 
it does begin to look as though some labor organizations 
with their promotion of ever-recurring strikes, are losing 


promise. it can be achieved only 


sight of the great call to patriotic duty. Most inspiring, 
with happily few exceptions, has been the response of 
capital to the call which has gone forth from our President 
for self-sacrificing coéperation in this hour of 
Most loyally and without a whimper, 


great 
national danger. 
accepted the requisitioning of his 
ships, and the ship-builder the imposition of a profit of 
ten per cent or less. 

But what will this avail if 
in this great national dilemma, merely an opportunity 
to loot the National Treasury. 

The story of the upbuilding of our merchant marine 
is told, graphically, on the accompanying page. If the 
unions will listen to the call of duty and patriotism, and 
labor is content with a fair and reasonable wage, our 
merchant marine will consist, by the end of 1918 of 1,600 
ships, representing a grand total of 9,200,000 tons. 

We have at present in our merchant marine 458 ships 
suitable for overseas service. In addition to these, 
there are 88 German ships which have been seized, re- 
paired, heavily armed and fitted up as transports, and 
eight Austrian ships that have been purchased, which 
are being used in carrying our troops and supplies to 
France. Included among these are some of the largest 
and fastest passenger ships afloat, as the following table 


certain labor leaders see, 


will show: 


GERMAN SHIPS AS AMERICAN TRANSPORTS 





Former Name Present Name Tonnage Capacity 
Vaterland Leviathan 54,282 8,800 
George Washington George Washington 25,570 4,850 
Amerika America 22,622 4.500 
Cecilie Mt. Vernon 19,503 3,830 
Kaiser Wilhelm II Agamemmon 19,361 3,830 
President Lincoln President Lincoln 18,168 5,200 
President Grant President Grant 18,072 5,200 
Cincinnati Covington 16,339 4,000 
Grosse Kur urst Aeolus 13,102 3,175 
Barbarossa Mercury 10,984 2,620 
Prinzess Irene Pocahontas 10,893 2,540 
Friedrich der Grosse Huron 10,771 2,450 
Hamburg Powhatan 10,531 2,100 
Rhein Susquehanna 10,058 2,000 
Neckar Antigone 9,835 2,000 


The combined carrying capacity of these ships is 
about 60,000 troops, and the first seven of them have 


chant Marine. 

Compare this with conditions in 1914, 
when we had than 1,000,000 tons 
registered for foreign trade. 

But the Urgent Deficiency Act of June 15th, 1917, 
gave the President power to commandeer all the ship- 
building facilities of the nation, and acting under this 
authority, all ships of 2,500 tons and over that were on 


less 


the building ways were taken over. This brought an 
addition to our merchant fleet of 400 steel ships of 2,500,- 
000 tons total, up-to-date freighters that being 
built for foreign owners. 

The Emergency Fleet Corporation (organized by the 
Shipping Board to carry out its shipbuilding program) 
by September 22, 1917, had let contracts for 636 ships, 
whose total tonnage is 3,124,700 tons. Of these 353, 
of 1,253,900 tonnage are of wood, 58, of 207,000 tons 
are composite (steel and wood) and 225 of 1,663,800 tons 


were 


are of steel. The wooden and composite ships are of 
about 3,500 tons and 10 knots speed; the steel ships 
are of 5,000, 7,500, and 9,000 tons and of 12 to 15 knots. 

Mr. Hurley’s estimate that 6,000,000 tons of new con- 
struction will be built next year, obviously is based on 
the expectation that everything—steel mills and saw- 
mills, transportation to the seaboard, general adminis- 
tration and, above all, labor, will coérdinate harmo- 
niously. Otherwise we shall fall short of that tonnage. 
If it is to be realized, Governmental red tape must be 
cut out, so far as this is possible, the working organiza- 
tion must be made highly flexible, and some organizing 
genius must be found, with broad vision, who can keep 
the vast enterprise moving in harmonious coérdination. 

Finally, above and beyond all this, the Deficiency Act 
of October 6th has made available the sum of $734,000,- 
000, and this will make possible the construction, in 
addition to the 6,000,000 tons now under contract, of 
another 5,000,000 tons of shipping. 

The steel ships of the program now under construction 
are of the “fabricated” type. The fabricated ship is 
one upon which 85 per cent of the work is done at the 
steel mills, and only 15 per cent has to be done at the 
shipbuilding, or ship-assembly yard. This cuts out a 
large amount of skilled labor and conduces to rapid 
erection. For building the ships several great yards 
are being built, notably one at Newark, N. J., where 
28 building ways will eventually be turning out fabricated 
ships at the rate of one every few days. 

Now that these yards are approaching completion, 
there is a call for some 200,000 men, more or less skilled 
in shipbuilding, or men, such as bridge builders and 
erectors of tall buildings, who could readily adjust them- 
selves to shipbuilding requirements. Men of this class, 
who wish to ‘do their bit’’ in the war can render no more 
useful service than by joining the forces at any shipyard 
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Regarding the character of the ships which are being 
turned out by the Emergency Fleet Corporation, not 
much has been made public by the Government. If the 
fleet were being built under normal peace conditions, 
where rapidity of construction was not the controlling 
condition, the vessels would, of course, differ materially 
from those which have been designed. The bulk of the 
new fleet will be of the usual 10- to 12-knot freighter 
type, with such modifications as conduce to standardized 
production of the so-called fabricated type. When the 
present necessities of the case have been fairly well met, 
it is probable that later ships of larger tonnage and 
higher speeds of from 16 to 18 knots, or even more, will 
be included. 

Practically the whole of the fleet will be oil-burning, 
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and this will conduce greatly to invisibility. The motive 
power will consist largely of Scotch boilers and geared 
turbines, a combination which will result in increased 
fuel radius and certain decided economies in the space 
usually allotted to bunkers, and boiler and engine rooms. 


A Tin Pyrometer 
N expansion pyrometer using tin as the expansion 
element has been developed and placed on the 
market by an American company. Advantage has been 
taken of the fact that the termal expansion curve of tin 
is practically a straight line. In this new pyrometer, tin 
is contained in a graphite bulb much as the mercury in 
a glass tube in a mercury thermometer. The tube up 
which the melting tin rises is an open system, of graphite. 
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Readings are made by lowering the plunger with a metal 
of a high melting point at the lower end, this metal 
making electrical contact with the rising tin, closing 
a circuit. Readings are then made in one of two days 
If it is desired to know when 1,500 degrees is attained, 
the pointer is set on the scale at 1,500 degrees. When 
this temperature is reached, a buzzer, or any form of 
electrical alarm, is set into operation. To find the 
temperature at any time, the pointer is lowered on the 
scale until the alarm rings. The position of the pointer 
then indicates the true temperature at the time. 

It has been pointed out by the American manufacturers 
that this form of pyrometer opens up possibilities for 
reading temperatures some degrees above  thermo- 
couple limits. 
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In 1914 the U. S. Merchant Marine totalied about 1,000,000 tons. It now: totals 3,500,000 tons By the end of 1918, if expectations are fulfilled, it will have reached 9,200,000 tons 
Also $734,000,000 has been appropriated for the construction of an additional 5,000,000 tons. 


The Shipyard vs. The Submarine. 
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Refreshment units organized by a thousand Red Cross chapters have served light refreshments, stamped and mailed letters, etc., 
for troops on their way to camps and cantonments all over the country 


The Red Cross in War 


What America’s Great Volunteer Organization Is Doing Here 


and Abroad 


By Harvey LD. Gibson, General Manager of the American Red Cross 


ross in war cannot be reduced to a formula 
than the 


of relief; 


— Red ¢ 


any more war itself. It is a voluntary 


civilian agency but in a war involving offensive 
weapons undreamed of in the last genera- 


that the Red Cross too, has faced 


and defensive 
tion, it Is not strange 
its new problem with a program unprecedented both in 


character and s¢ ope 


And meanwhile the Red Cross at home, equipped with 
these new forms of organization, has been renewing and 
unprecedented growth. In 


recreating itself by seven 


months more than five million people have lcarned to say 
our”’ Red Cross, and by Christmas Eve the American 
Red Cross expects to command the direct support and 


loyalty of fifteen million members. 


enough units of 
doctors, nurses and enlisted men to care for 49 complete 


gathered, organized and equipped 
Army hospitals of 500 or more beds apiece; that more 
than twelve of these base hospital units have already been 
turned over to the Army Medical Corps and are now at 
work in France. Six of them, thanks to the preparations 
that had been made in advance, were ready to sail within 


six weeks of our entry into the war, and had 





The first thing the Red Cross acquired 
when it accepted the responsibilities of war 
was a General Staff President Wilson 
appointed, on May 10th, 1917, a War 
Council, with Henry P. Davidson at its 
head, so that the Red Cross might do its 
new work in a big, sound, efficient way 

Then the War Fund was raised to put the 
financial resources of the Red Cross on a 
war footing More than one hundred 


million dollars, pledged by the American 


people in a week's campaigning, demon- 


strated the lovalty of the country as a 
which the Red Cross 


stood the 


whole to the idea for 
has always determination to 
fight st 


the pain 


ibbornly and unceasingly against 
and suffering that war causes 

lhe third important piece of equipment 
field head- 
Expert commissions of inquiry 
Italy 


physicians 


for war service was a chain of 


quarters 


went to France, Russia Roumania 


and Serbia, each with and 


business men and other experienced in- 





the distinction of being the first detach- 
ments of the American Army to see service 
on European soil in the Great War. 

But even this traditional work of helping 
to care for the armies has broadened tremen- 
nothing of the work for 
women and children in France and elsewhere 


dously, to say 


children are in want 
and the work for our 
own men in training in this country, and 


where women and 


because of the war 
for our soldiers’ dependent families, 
Major Murphy’s record of the work for 
the American Army and its Allies, from 
which we quote freely, suggests how the 
traditional business of the Red Cross has 
been developed. 

The Red Cross has undertaken to put on 
the lines of communication 18 rest stations, 
in which to harbor soldiers who are taken 
sick while being transported from the port 
to the 
operation in existing quarters; 


front, or vice versa. Six are in 


new bar- 











vestigators and executives among its 


members Following them, or succeeding 
them with slight changes of personnel, are 
commissions which, from 
direct the 
relief in all those countries, and in Belgium and England 
Major Grayson M.-P. Murphy, banker 


soldier, is in general charge of all this work in Europe, 


the operating permanent 


headquarters American Red Cross work of 


and 


as well 


with headquarters in the big building on the Place de la 
Concorde in Paris. 


Photo by Brown Bros, 
Operating room on the Red Cross ambulance ship “ Surf” 


The war work of the Red Cross begins with the familiar 
have always been associated the 
work of mercy; it codperates with the Army in caring 
for the wounded. 


duties which with 
That means, just now, that there are 
over 14,000 Red Cross nurses enrolled for duty of one sort 
or another, that 2,000 of them are now serving abroad 


and another thousand at home; that there have been 











racks for seven are in course of construc- 
tion; contracts for five others have been 
let. These stations are made up of two to 
foue barracks. They include infirmaries, fully equipped 
kitchens; 
pensaries, rest and reading rooms; dormitories, equipped 
shower baths disinfectors; restaurants 
cases of giving refresh- 
ments to a thousand men in an hour. 

430) 


with baths, laundries, disinfectors, and dis- 


with and and 


canteens capable in some 


(Continued on page 
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Nursing soldiers in a new hospital train which has been standardized 
for our army service 


Treatment of severe compound fractures, at Dr. Joseph A. Blake’s Hospital 


in Paris, now administered by the American Red Cross 
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The Y. M. C. A. in War Work 


Where Men Can Throw Off Military Discipline and Be “‘Hail Fellow Well Met’’ With One Another 


URING the campaign in November, when we were 

all busy raising thirty-five million dollars for the 
Y. M. C. A. war work, the question was repeatedly asked, 
‘Why doesn’t the Government provide the money for 
this work?” The work itself answers the question, for 
it is essentially a work of endeavor to provide a substitute 
within the camps, at least in some degree, for the home, 
social and religious life that the young men of the Army 
leave behind them when they enlist for military service. 

If every citizen of the 


By George W. Perkins 


etc. They render innumerable personal services to the 
men that the Army with its strict rules and regulations 
does not furnish. This is the sort of work that the 
Y. M. C. A. is doing in the camps in this country. 

In Europe it is doing the same sort of work, and it is 
vastly more important; because there our men are thrown 
among utter strangers into surroundings entirely new, 
and a feeling of utter loneliness naturally takes possession 
of them. The War Work Council of the Y. M.C. A.is mak- 


close to the firing line in the Y. M. C. A. branches of the 
English and French Armies. 

The Red Cross work is a work of the greatest possible 
importance; but there is this sharp difference between 
that work and the Y. M. C. A. work, namely, Red Cross 
work, broadly speaking, begins when the man is exposed 
to injury in battle, while the Y. M. C. A. work ministers 
to the needs of the men before they are wounded in battle. 
It tries in every possible way to safeguard them and shield 

them wounds, 


from moral 


from exposure to temptations 





United States could have an 
opportunity to go into one 
of the present great encamp- 
ments in this country just 
established by the Govern- 
ment and see the Y. M. C. A. 
buildings that have 
erected, and could spend an 


been 


afternoon or an evening in 
one of those buildings and 
talk with the men, he would 
instantly understand what 
these buildings mean to the 


men. They are the only 





spots in the encampments 





that are lurking at 
hand, and that 
yielded to by the men of an 


every 
often are 


Army because of a feeling of 
utter loneliness, a feeling that 
they have no companionship, 
no place to go, no cheery spot 
in which to spend a leisure 
hour. 

It is almost impossible for a 
person who has not been in 
one of the Army Camps and 
who has not talked with the 
men who are in these camps, 








where the men feel that they 
can throw off military disci- 





to appreciate how the men 


yearn for someone to visit 





pline and restraint and be 

hail fellow well met” with 
one another; where they can 
play the various games that 
appeal to them, read their 


papers, books and magazines 


in comfortable chairs, write 
their letters, have some 
music, sing their songs—in 


short, enjoy the home, social 
and religious atmosphere that 
they left behind when they 
crossed the threshhold of the 








them, for something that 


even resembles a substitute 
for the home, social and 
religious ties that were so 


suddenly and completely sev- 
ered when they left home, for 
a spot where they can relax 
military re- 

helpful in 


and throw off 
straint. To be 
these respects is the mission 
of the War Work Council of 
the Y. M.C. A 


to perform this mission the 


and in order 





The Y. M. C. A. ar- 


ranges various athletic events. 


camp 


organization needs not only 


vast sums of money, but 


volunteers—men above the 





Concerts, moving pictures, 
lectures and other forms of 
are given in 

The build- 


their 


entertainment 
these buildings. 
ings are not limited ir 


religious features to any one 
denomination. They are used 
religious 


for every form of 


worship. For the Govern- 
ment to undertake to finance 
all this would mean that they 
would have to do it under 
military rules and regulations 
with an officer in charge of 
the building, and all that sort 
of thing. This, of 
would at once rob the Y. M. 


course, 





draft age who will go into our 
this 
perform secretarial work, and 


camps in country and 
others who will go to Europe 
and serve in the organization 
there. 
we need 


At this very moment 
upwards cf three 


hundred men for the Euro- 
pean work, 
of this 


interested in the work to the 


If therefore, any 
reader article feels 
point of desiring to volunteer 
his services, he is urged to 
communicate with the officers 
of the War Work Council, at 
124 East 28th Street, New 





C. A. buildings of their main 
appeal; for the men would 


C. A., Camp Funston, Texas 


York City. 
A New Type of Bed for 





feel that they were still under 
military discipline while 


within the buildings. 


Were it not for these 
Y. M. C. A. buildings the 
men would have no place 


within the camp to go in the 
few hours they have off at 
different during the 
The natural 
would be to 


times 
week. inclina- 
tion therefore, 
use that time to go outside 
the camp and hunt up com- 
pany and recreation of some 
This is where the 
great danger to their morals 
begins. One of the features 
of the Y. M. C. A. in the 
camps is to relieve the monot- 
ony of the military life within 


sort. 








the Paralyzed 
HERE is great difficulty 
in handling a patient suf- 
ering from 
either for the purpose of at- 


spinal wounds, 
tending to the wound or to 
remake his bed, without 
causing him much suffering 
during the operation. With 
this end in view a new bed has 
been constructed and used in 
Great Britain. This bed has 
surrounding it, close to the 
edge of the mattress, a rec- 
tangular framework of hollow 
metal piping. The parallel 
sides are connected by broad 
bands of webbing stretched 
across the top of the mattress; 








the camps. 
In most of these modern 
camps the men sleep in large 
rooms in wooden buildings, 40, 50 and 60 men in a room, 
with their bunks pretty close together. If they want to sit 
down they sit down on the edge of the bunk. They read 
there, they study there, they visit there; they would have 
no place to go except out in the open, regardless of 
weather, were it not for the Y. M. C. A. buildings. 
The secretaries in these buildings do all sorts of errands 
and look after all sorts of things fer the men, such as 
following up express packages, lost mail, items of laundry, 


Y. M. C. A. movies at Fort Adams, near Newport, R. L 


ing every effort to have its work follow the men from the 
time they leave home in this country to the camps in this 
country, to the boats on which they cross the ocean, to 
their temporary encampments on the other side, and to 
the more permanent encampments wherever they may 
Later it follows them right up to the 
trenches; for the temporary huts and tents are installed 
right up to the firing line. Eight or nine Y. M. C. A. 
secretaries have been killed up to date while working 


be in Europe. 


the patient lies on these 
bands. The 
the framework of the bed— 


foot—are 


short sides of 


that is, at the head and also 
a geared wheel having a vertical steel post. 
head of the 
framework with the patient lying on the webbing is 


lifted off the mattress while his position remains un- 


connected by 
By turn- 


ing the handle at the foot or bed, the 


Thus it is possible to attend to the patient 
with trouble 
a material advance is made in 


changed. 
and to remake his bed 
and suffering and thus 
treating the bed-ridden 


the minimum of 
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The Heavens in December, 1917 


The End of a Year of Maximum Eclipses 


— present month is noteworthy for the occurrence 


of two eclipses—the last of the seven which give 


this year the distinction of having as many eclipses as 

possible 
The first 

eclipse of the sun, which, though not likely to be seen by 


of the two, on December 13th, is an annular 


many people, takes place under circumstance so curious 
as to deserve some mention. 
At the time of conjunction, the Moon is well to the 


south of the plane of the ecliptic so that the central line 


of the eclipse, near which alone the annular phase can be 
seen passes almost exactly over the South Pole. The 
region within which ng partial eclipse of some sort can be 


seen is fairly large, but covers very little land with the 


exception of the Antarctic Continent. 


Beginning along the east coast of South America, 
where a small eclipse can be seen just after sunrise (the 
zone of visibility sweeps east- 
Atlantic 


missing the Cape of Good Hope by 


sun rising eclipsed), th 


ward across the South and Indian oceans, 


some seven hundred 
miles, and finds no other inhabited land till it 
the western portion of Australia, where again only part 


reaches 


of the eclipse is visible, the sun setting 
before it is ovet 

The line of central eclipse crosses Ant- 
arctica from side to side. If the land near 
the South Pole were low, the Pole, though 
within the zone of annular eclipse, would 
be about four miles from its middle. But, 
as Father Reggi of Omaha has pointed out, 
the track on the actual surface of the high 
plateau on which the South Pole lies will 
be somewhat shifted, so that the middle 
line will pass almost exactly through the 
Pole itself, the of the annular 
phase being about a minute and a quarter, 
and thé of the within which 
this phase is visible, 
Earth’s surface, being a little over100 miles. 

Father Reggi further 
curious fact that, at the instant when the 
eclipse is central at the Pole, it will be 


duration 


width zone 


measured on the 


points out the 


5 
XN 


visible at points near the Pole in all pos- 
sible longitudes, and therefore at all pos- 
sible local times, from noon through after- 
and morning to 


noon, evening, midnight 


noon again, although the Greenwich time 


of the occurrence will of course be sub- 
stantially the same for all. 
Though it is entirely certain that this 


seemingly paradoxical happening will be 
observed by no human eyes it is of suf- 
standpoint of 
this 


ficient interest from the 


astronomical curiosities to deserve 


description 


The Lunar Eclipse of December 28th 


The second eclipse, of the Moon, and 
total, occurs on the early morning of the 
28th and is visible throughout North and South America. 
At this time the Moon passes well to the north of the 
center of the Earth’s shadow, but just near enough to 
ensure her being completely immersed in it for a few 
minutes. 

The phenomena of the eclipse begin at 1.53 A. M. 
(Eastern Stantard Moon 
penumbra, or outer fringe of the Earth’s shadow. An 
observer on the advancing edge of the Moon would at 
between 


Time) when the enters the 


this moment see the Earth begin to intervene 
him and the Sun; but it will not be for half an hour or 


more after this that so much sunlight will be cut off from 


this portion of the Moon’s surface that the darkening ° 


becomes conspicuous 

At 3.05 A. M., the Moon for the first time enters the 
complete shadow from which all direct sunlight is cut off, 
and she dives deeper and deeper into this until, at 4.38 
A.M 

If the Earth had no atmosphere, the Moon at this 
But, 
and refracts light into 


the last rays of direct sunlight are lost 
time would be altogether invisible as things are 
our atmosphere acts like a lens 
the shadow, so that the Moon will still be dimly visible, 
a mere ghost of her ordinary self, shining with a dull 
copper-red light. This color is the familiar color of the 
rays of the setting sun, and arises from the fact that the 
light which strikes the eclipsed Moon has passed through 
a great thickness of our atmosphere, and that most of 
the blue and violet rays have been removed from it by 
the scattering of light in the air. That is, they have 
been taken out to make blue sky for the dwellers upon 
various parts of the Earth, leaving the red and yellow 
rays to pass on into space and illuminate the Moon 
Near the edge of the shadow, where the light which 


At 11 o'clock; Dec. 7. 
At 10% o'clock: Dec. 15. 
At 10 o'clock; 


By Prof. Henry Norris Russell, Ph.D. 


reaches the Moon has suffered relatively little deviation 
by refraction, and has passed through only the upper 
regions of our atmosphere, the light is much brighter, 
and less deeply colored. On the present occasion this 
will be the case near the southern edge of the Moon, 
and we may therefore expect it to be brighter than the 
northern side during totality. 
however, upon the state of the weather in the Antarctic 
regions of the Earth. If the air there is clear, a good 
deal of light will get through, and the southern edge of 
the Moon will be pretty bright. But of the weather is 
stormy, and the clouds are piled high, they will cut out a 
large portion of the light, and the Moon’s edge will be 
relatively dark. So though no living man will be there 
to tell us, we may perhaps be able to find out something 
Antarctic weather on December 28th by this 


A good deal depends, 


about 
circuitous route. 

The total phase of this eclipse lasts but 1614 minutes, 
and at 4.55 A. M., the first glimpse of returning sunlight 
will be seen. The brighter regions will grow, at first 
slowly, then faster and faster, till at 6.27 the Moon is 
clear of the shadow proper, leaving only traces of the 


Oz1sJOY uUsaylon 


2outhern Horizoy 


Dec. 23. 





At 9 o'clock: December 30. 


NIGHT SKY: DECEMBER AND JANUARY 


penumbra, which she does not wholly clear till 7.39—by 
which time she will have set in the eastern United States, 
and the Sun will have risen. 

Though this eclipse happens in the “small hours’”’ and 
is therefore, rather inconvenient for the amateur to 
look at, it will be well worth watching, unless one has 
seen so many lunar eclipses before that the sight has 
lost all novelty. 

The Heavens 

As our map shows, the magnificent winter constella- 
tions are now fully displayed in the evening sky. Facing 
southeast, we see, low in the sky, the superb Sirius—by 
far the brightest of all the fixed stars. Sirius is so bright 
that we are likely to fail to realize that some of the other 
stars of the Great Dog are of very considerable brilliancy. 
For example, 8 Canis Majoris—the star just to the right 
of Sirius—is about as bright as the stars in the belt of 
Orion; but unless one takes the precaution of hiding 
Sirius with the hand, or behind some other obstacle, no 
one would think so at a glance. And the stars of the 
irregular cross which marks the position of the Dog’s 
hind feet are still brighter, though their low altitude, 
among the mists of the horizon, tends to hide this from us. 

Orion, now high in the southeast, with his belt of three 
stars of the second magnitude, close together, and the 
A and T in his shoulders, and 8 and K 
in his perhaps the most familiar of all 
the constellations. The line of his belt points down 
to Sirius and upward to Aldebaran, in Taurus. Here 
again the lustre of this star, actually of the first magni- 
tude, is dimmed by comparison with Jupiter, which 
happens to be close by, and outshines Aldebaran more 
than twenty-fold. 


bright stars 
feet—is 


At 9 o'clock: Jan. 7. 
At 8% o'clock: Jan. 14. 
At 8 o'clock: Jan. 22. 


To the left of these constellations are three others only 
less conspicuous. Canis Minor, with its one bright star, 
Procyon, Gemini, with the twins, Castor and Pollux, and 
Auriga, brightest of all and nearly overhead, with the 
brilliant Capella, brighter than any other fixed star now 
in sight except Sirius. 

The sickle of Leo has just risen, a little to the north of 
east, and the Great Bear is coming up in the northeast. 
Draco and Ursa Minor are below the Pole, and Cassiopeia 
and Cepheus in the northwest, above Cygnus, which is 
setting. Pegasus is the most conspicuous constellation 
in the western sky, with Andromeda above it and Perseus 
overhead. 

Cetus and Eridanus—large but dull constellations— 
fill the southwestern sky. 


The Planets 


Mercury is an evening star this month, and is fairly 
well visible about the time of his greatest elongation on 
the 17th, when he sets about 6 P. M., nearly an hour and 
a half later than the Sun. 

Venus, too, is an evening star, setting about 7.45 on 
the Ist and 8.10 on the 31st, and becoming 
more conspicuous as she travels northward. 
She is approaching her greatest brilliancy, 
and is easily visible long before the sun 
has set. 

Mars is in quadrature with the Sun on 
the 12th. At this time he is in the eastern 
part of Leo, and rises a few minutes before 
midnight. 

Jupiter is in Taurus, just past opposition, 
and is the brightest object in the midnight 
sky, remaining in sight till 4.30 A. M., 
even at the end of the month. 

Saturn is in Cancer, and rises at 
9.30 P. M., on the Ist and 7.20 on the 31st. 

Uranus is in Capricornus, setting at 
about 8.40 in the middle of the month. 
On the 31st he is in conjunction with Venus, 
being 35 minutes of are to the southward of 
the brighter planet. He is so faint- 
appearing hardly more than _ one-ten- 
thousandth part as bright as Venus—that 
he will scarcely be visible at this time ex- 
cept with a telescope. 

Neptune is in Cancer, 
meridian about 3 A. M. 
the Ist is 8h. 37m. 20s. right ascension, 
18° 22’ north declination, and on the 29th 
is 8h. 35m. 15s.+18° 30’. 

The moon is in her last quarter at 9 A. M. 
on the 6th, new at 4 A. M. on the 14th, in 
her first quarter at 1 A. M. on the 2lst 
and full at 4.50 A. M. on the 27th, during 
the middle of the eclipse. She is nearest 
the Earth on the 18th, and farthest away on 
the 6th. During the month she comes into 
conjunction Neptune on the 3d, 
Saturn on the 4th, Mars on the 6th, Mercury on the 15th, 
Venus on the 17th, Uranus on. the 18th, Jupiter on the 
25th, Neptune again on the 30th, and Saturn on the 31st. 

At 4.46 A. M. on December 22d, the Sun reaches its 
greatest southern declination and enters the ‘“‘sign’”’ 
(though not the constellation) of Capricorn; and, in the 
almanac phrase “ Winter Begins.” 

Princeton University Observatory. 
1917, November 21st. 


and crosses the 
His position on 


with 


An Iron Foundry in the War Area 

N interesting narration of the operation under unique 
and difficult conditions of an iron foundry in the 
war area is given by the correspondent of a British paper 
writing from the firing line in France. He relates: One 
does not see much foundry work out here, but a few 
weeks ago I was billeted in a town nearby, and actually 
saw a cupola in full blast. I at once got permission to 
have a look around, and was greatly surprised at what I 
saw. The foundry was a very primitive affair—just a 
little jobbing shop—and was mostly run by French 
women and girls, superintended by a few men. These 
women were making work up to three or four hundred 
pounds in weight, and in a little side shop some half 
dozen women were making component parts of ma- 
chinery by the simple method of bedding-in. I after- 
wards saw some of the finished work, and it would put 
to shame the work done by many of our so-called molders 
at home. The women work in ordinary dress, and work 
very clean and exact in both iron and brass, and also 
under shell fire and air raids. In the shop was a 
great hole where a German had dropped a great bomb 

the night before, but the women still worked on.’ 
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DJOBLE-TJETROIT = 





Uses Only Kerosene For Fuel 


The Car That Meets War Time Require- 


ments of Economy and Fuel Conservation 


The Doble-Detroit Steam Car uses only ker- 
osene—or even lower grade and cheaper oil 
for fuel. 


There are no gasoline jets—no preheating 
or vaporizing devices. 


Cold kerosene is sprayed into the combustion 
chamber and ignited by an electric spark. 


That is one of the big differentiating factors 
between the Doble-Detroit and former steam 
propelled vehicles. 


It is one of the things that make the Doble- 
Detroit essentially a war time car. 


It is one of the things that make the intro- 
duction of the Doble-Detroit at this time 
particularly important and timely. 


The motor car has long since passed the 
luxury stage. 


It has become so vital a part of the life and 
business of the nation that it is an economic 
necessity. 


And the motor car, we believe, finds its high- 
est expression in the Doble-Detroit Steam 
Car. 


The Doble-Detroit is electrically controlled. 


That is another of the big differentiating 
factors between it and other steam propelled 
vehicles. 


Electricity ignites the fuel and starts the car 
on the pressure of a button. 


It makes possible the use of kerosene or 
lower grade oil as the sole fuel. 


It makes possible a combustion chamber 
and generating system of marvelous com- 
pactness and efficiency. 


It makes possible the automatic control of the 
steam pressure under varying conditions. 


In a word, in the Doble-Detroit car the use 
of steam is refined and simplified—its effi- 
ciency is greatly increased—its control is 
made amazingly simple and easy. 


As we said last month, we firmly believe the 
Doble-Detroit to be the nearest approach to 
the ultimate car that has yet been achieved. 


This belief is based upon years of actual 
performance. 


Doble-Detroit Steam Motors Co. 


Detroit 
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Fig. 1—The scientific chair 
A Hygienic Chair and Foot Rest for 
Industrial Workers 

By Charles N. Underwood 
CORRECTLY designed seat requires that the feet, 
thighs and seat be comfortably supported and that 
the back be in a proper position for the particular work 
on hand \ 


workers in most factories will reveal many types 


the chairs in 


use by industrial 
That 
entirely unsuited for the work 


survey 0 


most of these types are 
generally admitted by any one who will take the 
them little. A few of the types 


will be 


time to study just a 


brought to light at one plant by such a survey are shown 


in Fig. 2. There are here three steel chairs having steel 
seats, one swivel chair and three others of an only too 


familiar wooden type. 


This survey brought about an investigation as to what 
constituted i good chau Ideas were obtained from 
several articles and chiefly from a paper by Dr. Henry 


Ling Taylor of New York, on tesults of Research on 
( onditions Affeetu gy Post ire P These ieas were in- 
corporated into the chair shown i Fig. 1 As an ex- 


perimental chair it was made a 


readily seen The back consists of one sl ghtly curved 
ind rounded bar set between the posts at a height to fit 
into the small of the back The height of this bar is 
udjust ible rhe space below this bar is left open in 


order that the be able to sit well back in 


The angle of the back posts was made ad- 


operator may 
the chair 
justable in order that it might be adapted to various 
kinds of work. 

The seat has a high front portion and is curved so as to 
fit, as nearly as possible, the under side of the thigh 
The advantage of this is that the thigh is well supported 
throughout its entire length and the tendency of the 
raised front of the seat is to keep the body well back in 
the seat, and in an upright position. This throws the 
pelvis as close to the back of the chair as possible, pre- 
vents sliding forward and distributes the weight of the 
body between the thighs and the seat. The front edge 
of the seat is rounded in order to prevent pressure on 
nerves and blood-vessles. 

( hairs should be of such a height that the feet can be 


They 


this idea in mind the pic- 
i 


firmly planted on floor or foot rest. should never 


With 


was designed. At 


he illowed to dangle 


tured foot rest all points the feet are 


comfortably and solidly supported There is no tend- 


for them to slide down the slope and thus call for 
\ foot rest of this type 


ency 
an effort to keep them in place 


has the ady 


intage of allowing the legs to be stretched 


out or drawn in it will Tl is Irequent change of position 
idds to the comfort and lessens the fatigue of the worker 
The curve ol the foot rest is an are of a circle, the center 


of wt ich 1s the knee approximately the true 


ions, and seems to be close 


locus of the feet in all posi 
enough to that locus for all practical purposes 


A Lazy-Tongs Fire-Escape 


NEW fire escape has just been patented by two Los 


4 Angeles inventors It consists of a lazy-tongs 


step extension, which reaches to the ground when in use, 
but when not in use folds compactly against the side of 
the building. When collapsed the steps are folded into 


two tiers, one above the other. Heavy wire ropes at- 
tached to the two sides of the extension pass up over 
pulleys to a weight which is more than sufficient to hold 
An- 


photograph, is so attached 


the extension members in place when not in use. 


other weight, seen in the 

















Fig. 2—A chamber of chair horrors 


as to give the whole outfit increased stability, and to act 
as a sort of governor or balance. 

When the fire escape is to be used, the rope attached 
This 
raises the large weight, allowing the lazy-tongs construc- 
extend till 
are so arranged that there is not the slightest danger to a 


to the small weight is grasped and pulled down. 


tion to the ground is reached. The steps 


person descending them. Even a child can lower this 
device and descend in safety to the ground. The con- 
struction is the acme of simplicity, and the entire ap- 
paratus is so well balanced that not a jar is felt in its 
operation. 


Milk as a Food 


CONOMY in the diet does not always depend upon 
limiting the use of certain foods, but sometimes it is 
a question of actually increasing the use of foods which 

















The lazy-tongs fire-escape at rest 
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The novel means of safety in action 
































Fig. 3—The comfortable posture 


furnish nutritive material at relatively low cost. Milk 
belongs to the latter class, and the housewife would do 
well to study its food value, and decide whether her 
family is using as much as it should. The average per- 
son in this country uses only a little more than a half- 
pint of milk daily, and this quantity can very profitably 
be increased when safe milk is available. 

Many people think of milk only as a beverage, but if 
they understood that it is in reality a nourishing food 


they would increase their daily allowance. 
We eat foods for two main reasons: 
body 


First, to renew 


wastes and promote growth by forming new 


tissues and fluids; and second, to supply energy for 
Milk contains the body- 
building materials (protein and mineral substances, such 


carrying on body functions. 


as lime and phosphorous) and also supplies energy for 
carrying on body functions. 

The following table, compiled by specialists of th« 
United States 
quantities of various foods 


Department of Agriculture, shows tl 
needed to supply as mu 


protein or energy as one quart of milk. 


Protein Energy 
1 quart of milk 1 quart of milk 
7 ounces of sirloin steak 11 ounces of sirloin steak 
6 ounces of round steak 12 ounces of round steak 
4.3 eggs 86 eggs 


8.6 ounces of fowl 10 7 ounces of fowl 
Another method of comparison is shown by the table 
below, in which the relative value of certain foods, as 
economical sources of protein, is given. 
TO SUPPLY PROTEIN AT EQUAL COST 
is as cheap as 


Milk a 
fill at sirloin steak at 


or eggs at 


7 cents a quart 16.3 cents a pound 17.6 cents a dozen 
8 cents a quart 18.6 cents a pound 20.1 cents a dozen 
9 cents a quart 21.0 cents a pound 22.6 cents a dozen 
10 cents a quart 23.3 cents a pound 25.1 cents a dozen 
12 cents a quart 27.9 cents a pound 30.2 cents a dozen 
15 cents a quart 34.9 cents a pound 37.7 cents a dozen 


According to this table, if milk is selling at 10 cents a 
steak 23.3 
pound, and eggs at 25.1 cents a dozen, to supply protein 
at equal cost. 


quart, sirloin must sell as low as cents a 


TO SUPPLY ENERGY AT EQUAL COST 
sirloin steak must 


not be more than 


and eggs not 


When milk is 
more than 


7 cents a quart 9.9 cents a pound 9.3 cents a dozen 
8 cents a quart 11.3 cents a pound 10.6 cents a dozen 
9 cents a quart 12.8 cents a pound 11.9 cents a dozen 
10 cents a quart 14.2 cents a pound 13.2 cents a dozen 
12 cents a quart 17.0 cents a pound 15.9 cents a dozen 
15 cents a quart 21.3 cents a pound 19.8 cents a dozen 


It can be seen, therefore, that milk even at 15 cents a 
quart is a cheap source of energy as compared with 
sirloin steak and eggs. 

In comparing foods it is necessary to consider both the 
protein and the energy furnished. Neither one alone 
ean properly be used as a basis of comparison, nor is 
there any correct way to reckon the value of a food by 
considering the total amount of nutritive elements. 

It is very difficult to compare foods on the basis of the 
mineral matter they contain, but all physiologists agree 
that milk is extremely valuable from this standpoint. 
Indeed, it is the food prepared by nature especially for 
growth and development of the young. A quart of milk 
a day is a good allowance for a young, growing child. 

In addition to being an economical food, milk is 
usually easily digested, and requires no cooking or other 
preparation for the table. Specialists have found also 
that it is digested better when taken with other foods. 
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The Clothing for Our Army 
By Albert A. Hopkins 


Author of “Our Army and How to Know It” 
and “Our Navy and How Know It”’ 


cy the first page of this issue the reader 
will find an illustration which shows 
some of the items which go to make up 
the equipment of an infantryman. This 
, of course, only part of the 50,000 
articles which are needed in modern war- 
fare. Whoie blocks of buildings in New 
York have been converted into vast 
clothing factories, which are run day and 
night in an attempt to supply uniforms for 
men in the first draft. The figures are 


is 


most astonishing. 


Half a million men require over 12,- 
000,000 separate articles of clothing and 
bedding alone. Yet they have been 
supplied as the following table shows: 


DOGGONE... acces aa aie 9 Ware aes 422,346 
rrr nes 1,402,390 
Cotton breeches 436,749 
Woolen breeches 259,805 
Cotton coats 267,579 
Woolen coats 204,728 
Summer drawers 912,272 
Winter drawers 1,047,690 
Hats. . ; oa ; 607,374 
Leggins 459,310 
Overcoats. 289,713 
Flannel shirts 797,997 
Cotton stockings 1,606,532 
Light wool stockings 1,276,023 


Heavy wool stockings . 12,975 
Cotton undershirts ,019,801 
Woolen undershirts ,023,093 
Shoes. . oA8 a 937,734 


Grand Total all articles....... 12,974,111 


According to a statement made public 
by the War Department it costs $156.71 
to equip an infantryman for service in 
France. Clothing cost $101.62, eating 
utensils, etc., $7.73, and fighting equip- 
ment $47.36. 


Items included under ‘‘clothing” are: 


ee er $0.85 
Three wool blankets 


~ 
oo 


One waist belt 


eo eeeceseces <0 


Two pairs wool breeches................ 8.90} 


Two wool service coats. .............66. 15.20 
One hat cord ‘<maraee OS 
Three pairs summer drawers 1.50 
Three pairs winter drawers... 3.88 | 
One pair wool gloves 61 
One service hat 1.70 
Two pairs extra shoe laces 05 
Two pairs canvas leggins 1.05 
Two flannel shirts 7.28 
Two pairs shoes 10.20 
Five pairs wool stockings 1.50 
Four identification tags 02 
Summer undershirts 1.50 
Four winter undershirts . . 4.88 
One overcoat. . 14.92 
Five shelter tent pins. . , .29 
One shelter tent pole. . . . 26 
One pomeo. ........ as . 8.58 
One shelter tent ised Kena eh ees - 2.95 
APE ey Pere ee $101.62 


Items included under “eating utensils” 
are: Food issued to each man to be carried 
in his haversack during field service, can- 
teen and canteen cover, cup, knife, fork, 
spoon, meat can, haversack, pack carrier, 
first aid kit and pouch to carry it, costing 
$7.73. 


Items under “‘ fighting equipment” follow: 


ee ee , ...$19.50 
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information. Imitation or Pseudo Coffees 
describes various substitutes that are used 
in different countries, and to which pre- 
vailing necessity is attracting attention. 
It is accompanied by a number of illustra- 
tions of the different plants mentioned. 
Relics of Old Time Justice describes and 
illustrates a number of implements em- 
ployed in the days of our forefathers for 
enforcing the laws for the protection of 
society. The Photoelectric Sensitivity of 
Various Substances describes an investiga- 
tion for an increase in the electrical con- 
ductivity caused by the action of light, and 
for electrical discharge activity when 
charged to a negative potential in an 
evacuated chamber and exposed to light. 
Fish Hatching Systems describes a method 
which has been employed with marked 
success. Flint Fracture and Flint Imple- 
ments describes some experiments made 
with a view to throwing light on a much 
discussed archaeological problem, and is 
illustrated by a number of sketches. 
another important paper is on An Attempt 
to Separate the Isotopic Forms of Lead by 
Fractional Crystallization. Other articles 
of interest include The Ethnology of Scot- 
land: Osmotic Pressure, and Modern 





Locomotive actice. 
Locomotive Practic 


Strategic Moves of the War, 
November 20, 1917 
(Concluded from page 404) 
are within a few miles of it throughout its 
extent; by moving on Jerusalem from the 
west, all of the Turkish army to the south 
of the city would be cut off and exposed 
to capture. It is said, however, that the 
Turks have strongly fortified the city and 
it may be that its capture may by no means 
Even if the British fail to take 
the railroad, Jerusalem can be approached 
down the valley of the brook Kedron 


be easy. 


almost to its walls. The capture of Jaffa, 





however, is most important for it gives a 
landing place on the coast for supplies 
from Egypt instead of their having to be 


brought by rail across the Sinai desert. 
The main object of the capture of Jeru- 
salem has been the defeat of the German 
preparations at Aleppo for the recapture 
of Bagdad. Since the Turkish army has 
lost so heavily while opposing the British 
advance on Jerusalem, it must therefore 
be reinforced from the troops assembled at 
Aleppo, where it has been understood that, 
for a long time, the German General 
Falkenhayn, has been preparing an army 
for the relief of Bagdad. The loss of a 
part of Palestine will now probably force 
him to detach a considerable part of his 
forces for the relief of the hard pressed 
Turks to the north of Jerusalem. In 
doing so, he may so weaken himself as to 
compel him to leave the British forces in 
Mesopotamia undisturbed. The latter 
moved forward along the Tigris recently 
as far as Tekrit, 90 miles above Bagdad; 
after destroying stores and defeating the 
Turkish troops who had been encamped 
there, the British commander withdrew his 
forces to their old positions further down 
the river. It is highly probable that his 
troops will be in Mosul before the end of 





the approaching campaign, making the 
long delayed possession of the Tigris valley 
}an established fact. 


During practically the entire period 
|covered by this review operations on the 
Western front have been reduced to a 


| matter of mere routine; but as might have 


One bayonet , 2.15 
One bayonet scabbard . 1.13 
One cartridge belt 4.08 | 
100 cartridges >. 00 
One steel helmet. . é« 3.00 
One gas mask ‘ - 12.00 
One trench tool........ Su 50 
; ere -.-. $47.36 


Some of these figures are not strictly 
accurate, as certain articles of clothing have 
rapidly 
particularly all articles in which wool is a 
factor, still, with this limitation, the figures 
are practically correct. 


recently appreciated in cost, 


The Current Supplement 


HE problem of ocean transportation is 


so vitally connected with the success | 


of not only our own armies in Europe, but 


of the allies as well, that the paper on| 


The War's Effect on Merchant Shipbuilding, 
which appears in the current issue of the 


Scrmntiric AMERICAN SUPPLEMENT, No. | 


2187, for December Ist, is particularly 
timely, and it includes much important 


been expected this proves to have been a 
calm preceding the storm. Just in time 
| for mention here comes the news that after 
a camouflage consisting of extensive bom- 
bardment in other sections the British 
have delivered a smashing blow along the 
old Hindenburg line before Cambrai—a 
portion of the front which we have had no 
occasion to show on our maps since June. 
There was absolutely no artillery prepara- 





tion, and the German lines, presumably 


false lull, were taken completely by sur- 
prise. A brilliant suecess is indicated by 


the preliminary reports; but not enough 
has come through to make possible an 
intelligent estimate of the full scope of the 
movement, so we prefer to leave discussion 
for next time. 
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TRADE MARK 


No more patching and repairing 
needed for your concrete floors! 


You can make them dustproof and wear- 
proof by flushing on the liquid chemical 
Lapidolith. 


LOOK FOR DUST! 


That’s the first sign that your concrete floors are going 
the way of all untreated concrete floors. 


Flush Lapidolith on old or new floors and make them 
wearproof and dustproof—hard as granite. 


Lapidolith for real concrete floor permanence. 


Used for Year 


Write for free sample, literature and 
testimonials. 


Department 1 


L. Sonneborn Sons, Inc. 
264 Pearl St., NN. Y. 


Manufacturers of Cem- 
coat, The Washable 
Wall Coating. 
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undermanned as a consequence of this | 





Stanley Tools 


STANLEY “45” PLANE 


SEVEN TOOLS IN ONE 


1.—Beading and Centre Beading Plane. 2.—Rabbet and Fil- 
letster Plane. 3.-—Dado Plane. 4.—Plow Plane. 5.—Match- 
ing Plane. 6.—Sash Plane. 7.—Superior Slitting Plane 





A very practical and useful tool for Car- 
penters, Joiners, Cabinet Makers, Pattern 
Makers, or any artisan interested in wood 
working of any description. 


For Sale by All Hardware Dealers 


Send for special 12-page Booklet describing in 
detail this most interesting tool. 


STANLEY Rute & LeveL Co. 
New Britain, Conn. U.S.A. 
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RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees 
The notices are inserted by special arrange- 
ment with the inventors. Terms on application 


to the Advertising Department of Scientiric 


AMERICAN. 


Of Interest to Farmers 
MACHINE FOR CUTTING SEED POTA- 


TOES.—E. 8S. Marrern, 1042 Walnut St., Allen- 
town, Pa. An object of this invention is to pro- 
vide a machine which can be run by a single 


operator. In order to accomplish the result use 
is made of revoluble cutter dispied horizontally 
and knives, a plunger to 
press the potatoes singly on the cutters, 
and means for intermittently rotating the cutter 
reciprocating the plunger for the latter to descend 
at the time the cutter is at a standstill 


MECHANISM.—J Ww. 

This invention relates 
fertilizer drills, and more 
particularly discharging 
mechanism, which can be adjusted to any width 


provided with set of 


down 


SEED-FEEDING 
Cross Hiil, 8. ¢ 
to grain 


Ropp, 


generally and 


to seed feeding or 


for sowing grain, can side dress two rows of cot- 


ton at one time with facility by removing center 


foot and feed The machine is so constructed 
that it has a wide range of use in its practical 
operation, and by virtue of the detachability, 


adjustment, and cooperation of the several parts, 
well adapted to many uses in connection with soil 
preparations and planting 


GRAIN-SEPARATOR.—P. JorGenson, ad- 
dress John N. Weber, Atty., Watertown, So. Dak. 
The invention has for its object to provide me- 
chanism especially adapted for thoroughly clean- 
ing grain for seed and other marked purposes, and 
for grading the grain and separating the cockle 
from the grain. The includes an in- 
clined screen, means for vibratory movement to 


separator 


the screen, presser sheets resting upon the screen, 
means for connecting the sheets with the screen, 
to admit of lateral movement be- 
tween the presser sheets and the screen. 


independent 


O01 General Interest 
PAD E. G. Woopvy, Winter Park, 
Wilmington, N. C. Among the 
which the present unvention 
to distribute the ink from a 
to a pad having printed char- 
maintain the dimensions of the 
exposed surface of the pad The object of the 
present invention is to overcome the defects in 
the form of construction for which a patent No 
was granted the same invention March 


INKING 
R. F. D. No. 2, 
principal objects 
has in view are, 
reservoir evenly 
and 


acters, to 


695.877, 


1902 


COMB.—J. E. Sace and N. V 
Boreeson, Canon City, Colo., R. I, Box 
B. U. S. A. The Province of Rizal, Philippine 
Islands. One of the principal objects of the in- 
vention is to provide an improved comb, having 
means for housing the comb when not in use and 


SANITARY 


is 





VIEW IN OPEN 


POSITION 


COMB 


SHOWING 
AND GUARD 


FRAGMENTARY 


for cleaning the comb teeth, and also having 
means for protecting the comb teeth against dam- 
age when the comb is in closed position A fur- 


ther object is to provide a comb which will be 


characterized by simplicity, durability, and 
economy in manufacture. 
SOOT REMOVER.—S. R. Mopren, Idaho 


Falls, Idaho. The invention has for its object to 
provide mechanism for removing soot from a 
stove or flue, without injury to either. The de- 
vice comprises a length of fuse, a tubular jacket 
encircling the fuse and forming an annular cham- 
ber between the fuse and the jacket, the chamber 
containing an explosive, as the powder explodes 
the soot is removed from both flue and chimney 


CLOTH FOLD PROTECTOR.—J. McKen- 
pric, 109 St. James Place, Brooklyn, N. Y. This 
invention relates to cloth handling devices, and 
has particular reference to means for protecting 
the fold of high grade fabrics, such as are com- 
monly rolled into bolts in doubled or folded con- 
dition. Among the objects is to provide a means 
whereby the doubled portion or edge is protected 
from deterioration due to soiling from the hands, 
counters, shelves or the like, or from damage due 
to exposure to the sunlight 


CIGARETTE CASE.—T. J. Juricx, 204 10th 
St. So., Great Falls, Mont. The invention re- 
lates to a case from which cigarettes may be 
readily withdrawn in single succession as desired 
without removing the cover of the case. An 
object is to provide an ejecting device arranged 
to be set and released from the exterior of the 
case, and adapted partially eject a single 
cigarette, that it may be readily grasped for with- 
drawal 


WINDOW SASH AND FRAME.—H. Rosen- 
gwere, 22 E. 103d St., New York, N. Y. Among 
the principal objects which the present invention 
has in view are, to simplify and strengthen the 
construction of window frames and sashes, 
avoid air drafts in the window-closing members, 
t facilitate the operating of window sashes and 
to facilitate the cleaning of the sashes. 


to 


to | 
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SKATE-FASTENING OVERSHOE.—B. Ep- 
stein, 50 Central Park West, New York, N. Y. 
Among the principal objects which the invention 
has in view are; to provide shoe-like means for 
securing skates to the human foot, to provide 
means adapted to fit feet of various sizes, to pro- 
vide overshoe sections for skates for affording 
protection for the wearing shoe, but firm attach- 
ment of the skate to the foot, and to provide a 
shoe-like ankle support for fastening a skate to 
the human foot. 


PROTECTOR FOR DETONATOR CAPS.— 


G. L. Ditiarp, address The Capseal Co., El Paso, 
Texas. The invention relates generally to blast- 


ing devices, and more particularly to detonating 
caps to which the fuses are attached for blasting 
purposes, the object is to provide a protecting 
device in order to seal the inner end of the cap 





PERSPECTIVE VIEW OF FUSE AND CAP, AND A CROSS 
SECTION 


into which the adjacent end of the fuse is pro- 
jected in use. A further object is to provide a 
device, which may be readily secured in connec- 
tion with the inner end of the cap, and the por- 
tion of the fuse adjacent, by the tools ordinarily 
used for securing the cap in connection with the 
fuse. 


METHOD OF PRODUCING MOVING- 
PICTURE CARTOONS.—M. FLerscuer, 1678 
Union St., Brooklyn, N. Y. In producing car- 
toons films by this method, scenes are enacted 


by the aid of living actors, and through the 
instrumentality of a moving picture camera 
pictures of the scenes are taken, from these 


pictures line pictures or cartoons are made. The 
series are then photographically reproduced on a 
film, and the photographs thus obtained are 
projected on the screen in the usual manner. 


SELF-SUSTAINING FLOOR-AKCH.—C. R 
ERKENS, Route 4 Box 128 Saugerties, N. Y. The 
invention relates to fireproof-building construc- 
tion and has particular reference to self-sustaining 
floor arches built mainly of precast blocks: An 
object is to shape the several blocks so as to 
cause them to bind among themselves in all 
directions. Another object is to provide means 
for building floor arches rapidly without requiring 
special scaffolding or other temporary supporting 
structures. 


Hardward and Tools 

FAUCET.—G. A. Ricks, 511 Wall St., La 
Fayette, Ind. The object of the invention is to 
provide a device wherein a main valve and an 
auxiliary valve are provided rigidly connected, 
the auxiliary valve being normally in inoperative 
position and adapted to be moved into operative 
position and to be so held by the water pressure 
when the main valve is withdrawn for purposes 
of repair or the like. 


JAMB SPRING HINGE.—O. Karzenser- 
Ger, 228 W. Superior St., Chicago, Ill The 
invention has for an object the provision of a 
construction of jamb hinge that may be used on a 
jamb of any width without the use of a hinging 
strip or without mortising the jamb, the hinge 
is designed to be countersunk only in the door. 
A further object is to provide a jamb hinge with 
a pair of drums and a connecting plate formed to 
resist the strain in such manner that the strain 
will be distributed throughout the plate. 


PIPE-PULLING DEVICE.—W. R. Ossorne, 
Electra, Texas. An object of the invention is to 
provide a pipe-pulling device which may be used 
for pulling pipes from oil wells, Artesian wells, 
etc., without the use of derricks, to provide a 
device powerful enough to extract a pipe from any 
ordinary well, and to provide a power device which 
will exert a straight pull and which will not twist 





| A SIDE VIEW OF THE DEVICE 


the pipe. A further object is to provide a device 
having a portion which firmly grips the pipe, and 
another portion which revolved on anti-friction 
bearings, these two portions being so held to- 
gether as to permit the revolution of one with 
respect to the other, while preventing their 
separation 


CLAMPS FOR HOLDING A CALK WHILE 


BEING WELDED TO A SHOE.—W. J. Botu 
and L. L. Kempruorne, address W. J. Boll, 
Platteville, Wis. The invention relates par- 


ticularly to a construction for holding the calk 
while it is being welded to a horseshoe, an object 
is to provide a construction whereby different 
sized calks may be quickly and easily welded 
while the holder remains in the same position. 
A still further object is to provide a calk holder 
in which the point or sharpened end of the calk 
| will not be injured during the welding operation. 








ADJUSTABLE BUSHING.—A,. Starr, 58 
Derby St., New Haven, Conn. This invention 
relates to the adjustment of rotably assembled | 
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Heating and Lighting 
HOT-AIR FURNACE.—R. L_ Pottocsg, 
Box 39, Sterling, Rice Co., Kansas. The object 


parts of a device as, for instance, the assembly of a | of this invention is attained by constructing the 


gun barrel and body in such a manner as to insure | 
that the tront and rear sights will be exactly alined, | 
the main object is to provide means establishing 
connection between the parts and adjustable 
relatively thereto to determine the angular 
positions of given points on said elements when 
the latter abut. 


BOILER REPAIR PLUG.—E. C. Worns, 
W. 127th St., New York. The invention 
relates to a device for closing leaks in range 
boilers, kitchen, utensils and other vessels and 
containers. The general object is to provide a 
repair plug that will effectively close the leakage 
hole and maintain the same closed for an indefinite 
period, the plug may be applied with facility, even 
to a range boiler, the interior of which is not 
accessible for the manipulation of the plug. 


SWAGING DIE.—A. L. Evtasorr, 871 E. 
170th St., New York, N. Y. Among the prin- 
cipal objects of this invention are, to reduce 
the time factor in operation of forming bevels 
for rings or jewelry mounts, to simplify the opera- 
tion of forming the bevel, and to provide an 
apparatus with means for preventing the stretch- 
ing beyond a predetermined extent of the upper 
edge of the metal ring from which the bevel is 
formed 


LADDER CLAMP.—P. E. Jounson and E. 
ANDERSON, address Pher E. Johnson, 302% 14th 
St., Brooklyn, N. Y. The invention relates to 
clamps for providing an extension or for a con- 
necting of two or more ladders together, and has 
for an object the provision of an arrengement 
which may be quickly applied and removed and 
while in place will rigidly hold the parts together, | 
the clamps is of U-shaped structure with a brace 
extension and a clamping member. 


SELF-CENTERING WORK HOLDER.— 
D. Wier, 277 E. 5th St., Long Beach, Calif. 
This invention relates to a tool having the general 
character of an expanding mandrel and is mainly 
designed for use as a self-centering piston jig, 
being particularly useful in machining pistons in 
one setting and especially advantageous in ma- 
chining oversized pistons for reground or rebored 
automobile cylinders. The prime object is to 
insure the centering of a piston or other piece of 
tubular work with absolute accuracy and facility. 


SHEET METAL ROOF.—J. H. Perry, 102 
Academy Ave., Middletown, N. Y. The object 
of this invention is to provide a sheet metal roof 
arranged to enable a tinsmith or other person to 
rapidly join the metal sheets for forming the roof- 
sides and the ridge without the use of solder, and 
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A SECTIONAL PERSPECTIVE VIEW OF SHEET METAL 
ROOF WITH PARTS BROKEN AWAY 


to render the joints rainproof and thereby pre- 
vent leakage, use is made of metal sheets provided 
at each side with an upturned abutting member 
terminating in an inward and downwardly bent 
flange and a peak-shaped seam cap fitting over 
the flanges 

HARNESS HANGER.—J. F. Biapuotm and 
A. L. Buapnoim, Marshall, Minn. Among the 
principal objects which the invention has in view 
are, to elevate a harness or similar article beyond 
where it may be interfered with by customary 
traffic, to dispose an apparatus in position to} 
receive the article which it is to siipport, and to 
hold it in position while receiving the article, the 
means for elevating, the hanger embodying a 


| wheel-supporting carriage a spring winding drum, 


a flexible connection, a guide chute embodying a 
series of perforations and a latch for engaging the 
same on said carriage | 


APPARATUS FOR USE IN CUTTING 
GLASS PLATES.—M. A. OLeson, 924 4th Ave., 
Havre, Mont. This Apparatus consists of a flat 
counter top having a cross-bar fixed transversely 
thereon and raised above it to serve as an abut- | 
ment, a graduated bar fixed to the front edge of 
the counter flush with the surface of the latter, 
and a movable scale bar extending across the | 
counter, and having a head at one end and a} 
clamp at the other for engaging the counter. 


DOUBLE DOOR BOLT.—L. G. Keyes, Box 
12, National Military Home, Kansas. The in- 
vention relates to locking devices for double 
doors, double hinge window sashes, and the like, 
where one section of the door or window is used 
for ingress and egress, but where both doors or 
sashes may be instantly opened when desired. 
The invention is comparatively inexpensive to 
construct, has an easy and smooth movement of 
the bolts, and includes means whereby the oper- 
ating handle can be adjustably connected to the 
bolts in a simple manner. 


NUT LOCK.—W. A. Hupener, 27 Lawrence 
Street, New York, N. Y. The invention relates 
to nut and bolt locks and has particular reference 
to means for locking a nut or its equivalent from | 
removal by inadvertence from a bolt. Among 
the objects is to provide a threaded bolt with a | 
longitudinal slot or keyway and a spring operated 
key movable longitudinally of said slot or keyway | 
into position to obstruct and prevent the removal 





| of a nut thread to cooperate with the bolt. 


furnace with inner and outer walls, thereby form- 
ing an air space within the furnace at all sides, 
providing means affording passages through which 
the air is caused to pass and subjected to the heat 
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LONGITUDINAL VERTICAL SECTION OF THE FURNACE 


of the fire box, the passage including air pipes 
associated with the grate, air pipes in the fire box, 
near the top, and air boxes transverse to the upper 
air pipes, the arrangement being such as to cause 
air to pass through the furnace directly at the 
grate and above it to be effectively subjected to 
the heat thereof. 


HEATER.—E. G. Batiencer, 805 Healy 
Bldg., Atlanta, Ga. The invention relates to 
heaters designed for use in connection with in- 
ternal-combustion engines, and is for the purpose 
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A PERSPECTIVE VIEW OF THE HEATER 


of keeping the engines warm during the winter 
months. An object is to provide a heater which 
will supply sufficient heat for the engine without 
the risk of an explosion that may be caused by 
gas leaks under the hood when used on vehicles 
Household Utilities 

EXTENSION TABLE.—S. R. Lipsey, Deer 

Park, Wash. The invention has for its object 


| the provision of mechanism in connection with 


the extensible sections of a table top for locking 
the sections in adjusted position against the pos- 
sibility of accident and displacement, the mechan- 
ism being releasable for permitting the sections 
to be adjusted. 
Machines and Mechanical Devices 

ATTACHMENT FOR MOVING-PICTURE 
MACHINES.—H. Srecert, 102 Trumbull 8St., 
Elizabeth, N. J. The invention has for its ob- 


| ject to provide an attachment for moving picture 


machines which will sound an alarm, stop the 
motor and put out the light on the breaking of 
the film, the attachment is cheap to manufacture 
and its construction is such that it may be readily 
attached to a moving picture machine of the 
usual construction. The attachment will also 
put out the light if the motor should stop. 


AUTOMATIC PUMP.—W. A. Harris, 238 
John St., Greenville, 8S. C. An object of this 
invention is to provide an improvement in that 
form of automatic pump disclosed in a prior 
Patent No.1.053.032 issued to Mr. Harris, Feb- 
ruary 11, 1913, the said improvement consists, 
first, in providing new features which prevent 

the binding of certain of the parts, second, in 
providing an arrangement by which air cannot 
get in on top of the piston to oppose the move- 
ment of the air underneath the piston, and third 
in providing a valvewhich will prevent the 
leakage of air. 


CENTRIFUGAL GUN.—J. F. Howre, 731 
16th Ave., Seattle, Wash. The invention relates 
to devices designed for the discharge of projectiles, 
employing as a motive agent centrifugal force. 
The gun employs a rapidly rotating disk having 
passages extending from near its center, where 








A TOP PLAN VIEW OF THE DEVICE 


the bullets are taken in, to the outer edged from 
which they are discharged through a stationary 
rifle barrel, with a velocity equal to the peripheral 
velocity of the dish. The aim is controlled in a 
very simple manner, and the rapidity of discharge 
may be very great. 

(Concluded on page 428) 
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SCIENTIFIC 


COMMERCIAL NOTES 
AND QUERIES 


The ScrentiFic AMERICAN has always enjoyed a wide inter- 
national circulation. Its voice is heard in the remotest corners 
of the earth. Now that American manufacturers have been 
stirred to the advantages of international expansion we are 
anxious to do our part in bringing American products into for- 
eign markets. Hence this department has been established to 
pave the way for American trade expansion to all quarters of 
the globe. 


Those who.are interested in the trade opportunities listed in 
this column, can obtain the names and addresses by complying with 
the following simple rules: 1. Write only one inquiry on a sheet. 
2. Always give the serial number. 3. Write on your own business 
letterhead. The ScienNTIFIC AMERICAN assumes no responsibility for 
the financial standing of concerns or individuals. Address all 
communications to the Query Editor of the ScIENTIFIC AMERICAN, 
Woolworth Building, New York. 


December 1, 1917 


FOREIGN 





and technical articles for mechanical pur- 
References. 


718.—An importer in British East 
Africa is in the market for plows, disk | poses. 
harrows, traction engines, especially of| 727,—A company in England desires to 
the caterpillar type with kerosene power, | purchase or secure an agency for the sale 
axes, hoes and garden tools, lawn mowers, | of compressed pine and lemonade tablets 
screws and nails, matchets, hand lanterns] or any other kind of tablets of a similar 
with tubular frames, and lamps. Payment | nature, chewing gum, and other confec- 
will be made by cash through New York tionery. The tablets should be wrapped 
agent. Quotations should be made in| jn wax paper and pure tin foil, and labeled. 
English sterling or dollars. Goods should | Packing and cases should be free. 


be packed in extra strong cases or crates, | , <_< : dont 
PE . B ’| 728.—A firm in French Indo-China is in 


with all bright parts carefully wrapped. ; , 
; en “ PI the market for workshop machinery, nails, 
References. s 
|lathes, barbed wire, pumps, round steel 
719.—A company in England desires to| plate, squares, angles, bars, safes, gal- 


buy or secure an agency for the sale of wire | vanized wire, pig iron, and single and one- 
nails put up in kegs of one hundredweight. | half double windowglass. Payments will 
Quotations should be made f. 0. b. American | be made by cash against documents. Cor- 
port. Payment will be made by cash|respondence may be in English. Refer- 
against documents in the United States. 

Reference. 


ences. 

729.—A merchant in Italy 

720.—The representative of a firm in| Purchase electric wire for internal instal- 
France who is at present in the United | lations, cotton coated, with a capacity of 
States desires to secure the representation | 350 volts; black and white insulating tape 
of American manufacturers and exporters one and two centimeters wide; porcelain 
for the sale of electrical implements and | insulators; electric-lamp bulbs with wire- 
supplies, farm tractors, machinery, machine drawn filaments, with a voltage of 120, 125 
tools, tools, hardware, and building and | @nd 200 candle power ranging from 5 to 50; 
construction material. |crystal and porcelain reflectors and other 
| fittings for electrical installations; 
| of electric fans; electric motors; and cotton- 
coated wire for electric bells. Quotations 
should be made f. 0. b. New York. Pay- 
|ment will be made by opening credit in 


wishes to 


References. 


721.—A company in China is in the 
market for forged steel crank shafts. Pay- 
ment will be made by letter of credit in 
New York or San Francisco. Strong pack- 


ing should be used to insure protection in : “ Bertie 
ie é F . |local bank, available against shipping 
handling. Correspondence may be _ in ‘ . 
Englist Ref documents. Correspondence should be in 
Snglish. eferences. a ‘ 
& French or Italian. References. 


722.—The vice consul of a foreign 730.—A man in Senegal is in the market 
country, who is stationed in the United for machinery for crushing stone and for 
States, wishes to be placed in communica- the neuen of coment. 
tion with American manufacturers and 
exporters of presses, molds and machinery 
used in the manufacture of mosaic, tiles, 
telephone and telegraph insulators, pulleys, 
etc. 


Quotations 
should be made f. o. b. New York. Pay- 
ment will be made by cash in the United 
States. Correspondence is preferred in 
French. 

731.—An agency is desired by 

723.—A firm in Brazil desires to secure | mission agent in Spain for the sale of photo- 
an agency for the sale of small ice machines, supplies. Correspondence should 
electric plants, sheet hardware, sheet iron, References. 
sheet tin, tubing, etc. Cash will be paid. 
Shipments are preferred through some 
reputable export house which understands 
documentation for Brazil. Correspondence 


a com- 


graphic 
be in Spanish. 

732.—A firm in Italy desires to purchase 
all porcelain and general insulating ma- 
terials and accessories for electrical in- 
sulations and thermometers for medical, 
chemical, bath, radiator, and household 
use. These thermometers must be centi- 
grade and must have figures and degrees 
plainly printed on the porcelain back and 
Payment will be made 


may be in English. Samples, if possible, 
and full information in regard to terms, etc., 
should be submitted with first communica- 


tion. References. 
not on the glass. 
against shipping documents through local | 
shoull be in 


724.—An agency is desired by a man in 
France for the sale of automobiles, trucks 
and machine tools. Pay- | banks. 
made against documents. | French or Italian. 
should be in French. 
Refer- 


and accessories; Correspondence 
ment will be 
Correspondence 


Catalogues should be submitted. 


733.—An agency is desired by an asso- 
ciation in Switzerland for the sale of 
merchandise in general, especially chemicals 
and building in-| electrical appliances, motor trucks, motor- 
driven farm tractors, railroad supplies, 
rubber goods, typewriters and other office 
machinery, woodworking machinery, and 
Quotations may be made f. o. b. 


ences. 

725.—The sanitary 
spector of a city in Australia desires to be 
placed in communication with American 
manufacturers and exporters of fly swatters 
with a view to placing a sample order for | tools. 


5,000, after which, if satisfactory, large| New York. Account will be opened in | 
orders will follow. New York bank for payment. Corre- 
726.—A firm in Italy desires to secure | SPOndence may be in English. References. 


exclusive agencies for the sale of machine 734.—A man in France is in the market 
tools, small tools, etc. It also wishes to|for machines for forging and soldering 
receive offers for building machinery, gas, | calibered chains electrically. Correspond- 
carbon and electric furnaces, ball bearings, ence may be in English, but French is 
pumps, compressors, special machinery, preferred. 


all kinds | 
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MAZDA 


“Not the name of a thing, but the mark of a service’’ 














As the turbines draw from Niagara 
the energy that sets the motors whirl- 
ing—so MAZDA Service draws from 
the flood of new thoughts in light- 
ing, the ideas that help the lamp- 


makers make better lamps. 
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The Meaning of MAZDA —— 


MAZDA is the trademark of a world-wide service to 
certain lamp manufacturers. Its purpose is to collect 
and select scientific and practical information con- 
cerning p' and deve! opments in the art of in- 
cand lamp ing and ‘o distribute this 
information to the companies entitled to receive this 
Service. MAZDA Service is centered in the Research 
Laboratories of the General Electric Company at 
Schenectady, New York. The mark MAZDA can 
rye only on lamps which meet the standards of 
MAZDA Service. It is thus an assurance of uality. 

This trademark is the property of the General Electric 
Cc -ompany. 


4, RESEARCH LABORATORIES OF 
J THE GENERAL ELECTRIC COMPANY 

















HANDY MAN’S WORKSHOP AND LABORATORY 
Compiled and edited by A. Russell Bond. 6x84 inches. Cloth. 467 page s. 370 illustrations, $2.00. 
A compilation of hundreds of valuable suggestions and ingenious ideas for the mechanic and those 
mechanica!ly inclined. The suggestions are practical and the solutions to which they refer are of fre- 
quent occurrence. It may be regarded as the best collection of ideas of resourceful men published 


MUNN & Co., Inc., Publishers, Woolworth Building, New York City 
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er Ghrstmas give 
PARIZER 
(SAFETY-SEALED ) 


FOUNTAIN PENS 


‘OR the boys at the front, for relatives, friends and sweethearts. The 
enduring gift, always appreciated, always useful. Parker Self-fillers 

are safety sealed; the new nag ‘no holes in the wall" fountain pens, 
Ink can’t get out to soil clothes or pe: In event of accident to interior mechanism, 
the pen automatically changes tals a Self. filler toa non-Self-filler without interruption of 
service. Because of these exclusive features it's the pen for the army and navy, where 
only dependable pens are wanted. 7/e name PARKER is your guarantee of quality. 
PARKER PEN COMPANY, 178 Mill Street, docile, Wisconsin 


New York Retail Store,,Woolworth Building. 





Parker Clips 
25c. extra 
INK TABLETS 


in place of fluid 
ink for soldiers’ 





use—box of % 

for 10 cents, 

AT LEADING 
DEALERS 
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RECENTLY PATENTED INVENTIONS | devices in the form of partitions constructed in a | 


Concluded from page 426 


AUTOMATIC SALES DEVICE 
Denmark The invention concerns 
of automatic the 


—H. JENSEN 


Copenhagen 


an arrangement sales devices, 


object is partly to insure the reliable closing of the | 


space for the goods, against the use of worn coins 


which are too small, and partly to permit 
of 


when 


or those 
the door in the simplest possible 


thrown in. 


the opening 


manner a proper com is 


AUTOMATIC GRIN DING- 
MILLS L. DELLERT, Brooklyn, 
N. ¥ This invention relates to mills for grinding 
coffee 


is to prov idk 


STOP 


FOR 


176 Russell St., 


dried cereals and other materials, its objects 
an automatic stop controlled by the 
grinding mem- 
the mill 
material is 


material to be ground between the 
the for 
last portion of the 


bers, to stop driving means im- 


mediately after the 
passing out between the grinding members. 


ENGINE REVOLUTION INDICATOR.—J 
Krirey, 133 W. 63d St., New York, N. ¥ The 
invention relates to a revolution indicator or 
meter especially adapted for use in connection 
with automobile motor boat or other engines 
the indicator consists of a dial calibrated in revolu 























INDICATOR 


SECTION 


A VERTICAL OF THE 
tions per minute and a hand movable with respect 
thereto, and by an 
impulse during each cycle of operation, whether 
the engine be of the two or four stroke cycle. 
It is so designed that it can be operated by pres- 
sure within the cylinder or by the electric impulses 
in the ignition circuit. 

WRITING MACHINE 
Strroneson, 68 E. 97th: St., 
Among the principal objects 
has in view to provide 
cylinder for machines of the character mentioned, 
to provide means for varying the rigidity of the 
surface of the cylinder and to provide means for 
accommodating the cylinder to the work being 
performed by the typewriter 

Medical Devices 

SYRINGE NOZZLE POINT.—G. W. Jessup, 
Room 44 Bloomfield St., Boston, Mass 
This invention relates to syring points in which 
the syringe is formed with a pneumatic bulb which 
forms the base of the flexible injection tube so 


which is set into operation 


CYLIN DER.—H. 
New York, N Y 
which the invention 
noiseless tubular 


are, a 


515, 


that when the tube is inserted into the organ to 
be treated, the bulb serves as a stopper so as to 
retain the treating solution in the organ. The 


object is to improve the pneumatic bulb so that 
the user can time to time force air into it 
for restoring the internal pressure 
Musical Devices 
TRANSPOSING KEY BOARD.—T A. 
SuHarkey, address, Joseph Sharkey, 55 Brooklyn 
Ave., Brooklyn, N. Y This invention relates to 
pianos, 0.gans and similar key-controlled musical 
its object is to provide a transposing 


from 


instruments 
keyboard, which is easily manipulated to enable 
































SIDE AND FRONT ELEVATION PARTS BEING SHOWN 


IN SECTION 


a player to shift the playing keys sidewise from 
right to left, or vice versa until they are in the 
desired position corresponding to a set of action 
keys to enable the player to execute the notes ofa 
piece of music in any scale desired irrespective of 
the scale in which the music is written 
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| . . . . 
manner having openings therein through which 


| the mixture passes under control of valves act- 
uated at the will of the operation to regulate the 
amount of mixture passing through said openings. 
MUFFLER CUT-OUT.—O. H. Warkrns, care 
of American Machine Products Co., Marshalltown, 
lowa This invention relates to a muffler cut-out 
adapted for use in connection with automobiles 
has for its general objects to simplify the 
operation of devices of this 
to be reliable and efficient. A 
more object !s to provide a muffler 
cut-out having an arrangement of valve, bearing 
means therefor, and spring means for holding the 
valve normally closed. 
PRESSURE-REGULATOR 
of The ( Lyndhurst, 
invention pressure 
the action of main 


and 
construction and 


character, sO as 


specific 


—J. P. Metzcer, 
N. J. The 
regulators in 


fluid 


Leslie 
to 


care 
relates 


controls 


which a diaphragm 
valve. This type of regulator is used in an appar- 
atus requiring an accurate functioning under a 


practically constant pressure, involving very little 


movement of the parts, and after the pressure 
regulator is set, it is locked or sealed to prevent the 
operator in charge from tampering with the 


pre ssure 

ELECTRIC HEATER FOR CARBURETER 
AID-INTAKES.—J. M. Narer 
West Hoboken, N. J. The general object of this 
invention is to provide an electric heater especially 
intake controlling device of the 


SOS Sip St.. 


adapted to an air 

type used in connection with the Hudson automo- 

bile, the heater being of simple construction, and 

so designed as to be capable of application to the 

intake controlling device without any change 
in construction thereof. 

SPARK PLUG A. P. Broometi, Hartman 
Bidg., York, Pa. The invention relates to spark 
plugs for combustion engines. The 

| principal object is the provision of a plug having 
the embodiment of means whereby the electrodes 
are automatically cleaned of carbon deposit. 
Another object lies in the use of substantially the 
same means for admitting charges of fresh air into 
the cylinder when the piston travels an intake 
stroke When the piston performs a _ suction 
stroke, the charge of fresh air drawn in at that 
time will comingle with and temper the gaseous 
charge. 


air 


internal 


FUEL MIXING SAFETY THROTTLE 
VALVE W. I. SuHort, 322 McCord St., Neosho, 
Mo. The invention relates generally to throttle 


valves for internal combustion engines. An object 

lis to provide a valve embodying a construction 
whereby the operator may be enabled to shift or 
force the valve open in case it sticks, by means 
which in proper position provide for sufficient play 

| in case of back fire from the working cylinder while 
the engine is running, so that the force will close 
the valve automatically without attention on the 
part of the operator 


Railways and Their Accessories 

SNOW MELTER FOR RAILWAYS.—W. H. 
Dean, Leeds Station, Sioux City, lowa. The 
invention relates to snow melting means adapted 
to employed on the front of locomotive, 
capable of supplying a heated fluid in the form of 
steam or hot air. An is to provide for 
various dispositions of the resulting water whereby 
to allow the same to run off as the snow melts, or 
discharge the water to either side of the track at 
the top of the melter, so that it may result in the 
freezing of the snow on sides of the track to pre- 
vent it from drifting 

TRAIN STOP APPARATUS.—L. A 
pine and J. H. Suutiivan, address A L. Gladding, 
New Milford, Conn. The general! objects of the 
invention are to provide a train stop apparatus 


be a 


object 


GLAD- 


which causes the automatic setting of the brake 
| by throwing the engineer's valve to brake setting 
position when the condition of trafic is such that 
| a roadside conductor is caused to be energized by 
a signal set to danger or stop position, when a draw 
bridge is open, a rail broken or a switch open. 
AUTOMATIC RAILWAY GATE.—C. N. 
| Jay, R. F. D. No. 2, Box 10. Marlow, Okla. The 
invention provides a guard for railways to prevent 
| persons and cattle from entering certain territory, 
so that trains and cars may be operated without 

















endangering life and property. The invention 
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GRAPHOPHONE AND OTHER DISK REC- | 


ORD HOLDER.—J. Herrman, address Ralph 
Lomen, Nome, Territory of Alaska. This in- 
vention relates to graphophone and other disk 
record holders, it consists of a case or cabinet, 
with vertical partitions forming for the 
records, a record carrier in each stall, and means 
for locking and releasing any carrier; A further 
object is to prevent the removal of more than one 
record at a time a record once removed must be 
replaced before another record can be taken out 
Prime Movers and Their Accessories 
CARBURETER.—F. G. Apvams, R. F. D 
No. 7, care of Ben Adams, Warrensburg, Mo. 
The object of the invention is to provide a con- 
struction wherein gasolene or other oils and water 
may be thoroughly mixed and supplied to the 
manifold of an engine, the invention includes 
upper and lower mixing chambers, the latter 
having mounted therein a plurality of mixing 


stalls 


TRANSVERSE SECTION SHOWING GUARD WITHDRAWN 
relates to a guard which is normally projected 
across the track and which is automatically with- 
drawn, below the surface of the road bed by the 
train or car to admit of its unobstructed passage, 
the guard automatically returning to operative 


position when relieved of the action of the train. | 


MAIL BAG DELIVERING APPARATUS.— 
J. C. Buanton and D. J. Sexton, Freeman W. 
Va The invention relates to means for trans- 
ferring a mail bag from a moving car to a track 
stand or vice versa: It comprises a stand adapted 
to be placed in fixed position along a railway 


track, means on the stand to deliver and receive | 


a mail bag, the means including a lateral arm on 
stand, a cross arm on the lateral arm pivoted to 
turn, and spring means yieldingly engaging the 
| pivoted cross arm and tending to return the same 
after pivotal movement. 


235 Alex St., Bridgeport, Conn. 
relates particularly to an automatically operated 
switch, which may be operated by trains traveling 


in either direction, and has for an object the | 


| provision of means accomplishing the results by 
the manipulation of a shoe or other means by 
the engineer when he desires an operation of the 
switch. Another object is to provide a switch 
which may be operated from the main line by a 
contact shoe on the engine or by a contact shoe 
on the engine positioned on a branch line. 





| SWITCHING MEANS FOR AERIAL RAIL- 
| WAYS.—A. H. Srrampe, Paullina, Iowa. The 
object in this invention is to provide automatic 
switching means whereby a car may proceed upon 
the railway seeking its proper course and auto- 
matically acting at the proper switches to main- 
tain such a course. Generally the invention has 
to do with overhead carriers such as mail carriers 
in rural districts where the railway consists of 
the main track leading from the postal station to 
and past switches extending to the various houses 
along the route, the carriers thus being electrically 
driven in which instance the track rails wi'l also 
be conductor rails. 


| Pertaining to Recreation 


BASE-BALL GAME.—W. H. Rogers, 214 
Calyer St., Greenpoint, Brooklyn, N. Y. The 
invention relates to games, and what may be 


termed a base bail game, the object is to provide 
a construction which will require skill in manipul- 
lating certain parts and also require accuracy in 





a 


PERSPECTIVE VIEW OF THE INVENTION 





| sighting with the eye, a game which will at the 
same time act as an exercising and training device 
for ball players. A further object is to provide a 
game with a resilient and adjustable supporting 
device for a ball and means for catching the ball 
when projected in the air. 


AMUSEMENT APPARATUS.-——H. E. Rreat, 
241 Ocean Parkway, Brooklyn, N. Y. The 
object of the invention as to provide an amuse- 
ment apparatus more especially designed for use 
in pleasure resorts, exhibition grounds, parks and 
other places and arranged to provide an exhiler- 
ating pleasure ride for the passengers and at the 
same time enable the steerer of a car to display 
skill with a view to provide additional excitement 
and pleasure 

TOY BUILDING ELEMENT.—F. Ress, 
501 Arch St., Camden, N. J. Among the objects 
of the invention is to provide a multiplicity of 
similar or analogous bean elements, all or prac- 
tically all of which are of uniform construction 
and providing for the assemblage of a certain num- 
| ber of them into a single hollow beam; Another 
object is to provide beam elements having inter- 
locking features which serve to assist in holding 
the parts together in the beam construction 


Pertaining to Vehicles 
WHEEL.—H C. WaARGENSTED 
Carlinville, Ill. The invention relates to resilient 
wheels adapted for solid rubber tires. One of 
the main objects is to provide a flexible spring 


SPRING 


resisted rim supported in such manner as to pre- | 


vent movement other than radially of the wheel, 
the rim being composed of articulating sections 
either in pivtal connection with each other or in 
pivotal connection with interposed elements 
mounted in a yieldingly resisted manner. 


HEADLIGHT.—A. E. Hate, 534 So. 5th Ave., 
Tuscon, Arizona. The invention relates to head- 
lights for vehicles, particularly for motor vehicles. 
| An object is to provide a simple headlight in 
which the rays normally directed out of the re- 
flector above the central plane are collected by a 
| secondary reflector within the main reflector to 

concentrate the central portion of the beam of 
| jight issued by the headlight. 

RUNNING SWITCH FOR’ ELECTRIC 
VEHICLES.—C. A. Warp, So. Fulton St., Mt. 
Vernon, N. Y. The invention relates to electric 
switches of the plug and socket type, a specific 
object is the provision of a switch having an 
arrangement of socket members into which a 
tapered plug is inserted, the socket members hav- 
ing on their free ends an encircling ring of insul- 
ation for holding the socket members together 
and serving to adjust them to tighten the socket 
when it becomes worn 


AUTOMOBILE RADIATOR.—F. M. Cape tt, 
121 Cottage Street, Lockport, N. Y. This in- 
vention relates to the kind of automobile radiator 
known as the straight tube radiator. In this 
construction the sinuous path presented by the 
| tubes of the cooling medium, the baffles in the air 
channels formed by the spaces with the tubes, 
and the partial circulation of the aic through the 
ridges which form the sinuous path for the cooling 
liquid helps to increase the efficiency of the 
radiator. The ridges also help increase the 
strength of the structure. 


RAILWAY SWITCH.—B. Fayrmonvitte, Jr., | 
The invention | 
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LUBRICATOR FOR VEHICLE WHEEL.— 
L. L. ScuHettincer, McGraw, N. Y. This in- 
vention relates generally to lubricators, and more 
| particularly to lubricators for wagon wheels and 
wheels of other vehicles, the object is to provide 
|a simple inexpensive and durable arrangement, 
| the construction of which adapts it for use under 
| all conditions, the device consists of a stationary 
| hollow feed stem, a lubricant holder including a 
| cylindrical barrel into which the outer end of the 
| stem projects and a plunger within the barrel. 


SANDING DEVICE FOR MOTOR VE- 
HICLES.—L. O. Levin, address Miller and Wilk- 
inson, U. 8. National Bank Bldg., Vancouver, 
Washington. The invention is a sanding device 
for motor vehicles, it has for its object to provide 
means adapted to be arranged in front of the rear 
wheels of the vehicle for spreading sand in front 
of the wheels, means are provided for permitting 
the sand to be kept dry by the exhaust from the 
engine. 

COMBINED SHIELD AND TAG BRACKET 

—R. P. Fiower, care of Flowers Market and 
Grocery, Marshalltown, Iowa. The prime ob- 
ject of the invention is to provide a combined 
| Shield and tag bracket adapted to be positioned 
| On an automobile in front of the front spring and 
below the radiator. A further object is to pro- 
vide means on the shield whereby to secure the 
same the radiator bracket, and also the 
front spring through the medium of the spring 
shackles. 

AUTOMATIC 


to to 


DOOR OPERATING AND 
CONTROLLING MEANS FOR GARAGES.— 
J. T. Berruevote, 408 10th St., Havre, Mont 
The invention relates to means for opening or 
closing doors and for latching them in a closed 
or open position, the invention being adapted 
to be associated with a garage or the like whereby 
the door operating means will be automatically 
actuated by the wheels of a vehicle in approach- 
ing the door or departing therefrom. 


LOCKING DEVICE FOR AUTOMOBILES 
AND SIMILAR VEHICLES —T. J. O'Brien, 
283 Ryerson St., Brooklyn, N. Y. This device 
is especially designed for use on the steering 
shaft and steering wheel of an automobile or 
similar vehicle to normally lock the steering wheel 
to the steering shaft with a view to permit the 
driver to steer the vehicle in the usual manner 
and to enable the driver to disconnect the steering 
wheel from the shaft to prevent an unauthorized 
person from turning the steering shaft. 


SIGNALING DEVICE.—W. E. Heap tery, 
Jr., Missoula, Mont. The invention is a signal- 
ing device especially adapted for use with auto- 
mobiles, for indicating the intentions of the driver, 
with regard to turning and the direction of turn- 
ing, stopping and the like, wherein signal mech- 
anism is arranged, preferably at the front of the 
vehicle, and in a conspicuous position, the said 
mechanism being arranged to be electrically 
operated by the driver, and by the turning of the 
wheel. 





MOTOR VEHICLE.—L. H. Donne tt, 318 
Merriman Ave., Syracuse, N. Y. A_ specific 
object of this invention is the provision of a 


vehicle in which the body is mounted upon front 
and rear large wheels arranged in tandem, and 
rear driving side wheels so operatively connected 
with the frame and controlled by the operator at 
will, that the vehicle self-balanced like an 
ordinary three or four-wheeled vehicle, or can be 
balanced like a bicycle. 

THEFT PREVENTING AND SIGNALING 
DEVICE.—S. A. Deanes, Box 165, West Point, 
Miss. An object of this invention is to provide 
a device which may be used in connection with 
automobiles by means of which theft may be 
prevented of overcoats, suit cases, umbrellas and 
the like, the object is to provide an audible signal 
when an attempted theft takes place, thus calling 


is 

















VIEW OF AN AUTOMOBILE WITH 
DEVICE APPLIED 


A PERSPECTIVE 


7 
the attention of the owner or driver to the at- 
tempt. A further object is to provide a device 
which may be so disposed in an automobile, that 
articles in the front and rear seat, may be readily 
protected. To accomplish this each article is 
secured to a chain, which is connected with an 
electric bell, the removal of an article will pull the 
plug, and thus set the signal in operation. 


Designs 
DESIGN FOR A FLAG.—A. Hrrscu, 890 
Broadway, New York, N. Y. This ornamental 
design for a flag, shows the Stars and Stripes of 
the United States of America at the top, the 
Union Jack of England in the center, and the 
Tri-colors of France at the botom. 


DESIGN FOR A FLAG.—A. Gramuica, 1999 
Clinton Ave., Bronx, New York, N. Y. This 
design shows a flag with a star at the upper left 
hand corner the rays of the star falling upon the 
globe which is figured at the right hand lower 
corner. 

Nore.—Copies of any of these patents will be 
furnished by the ScrentTiFic AMerRiIcaN for ten 
cents each. Please state the name.ef patentee 
| title of the invention, and date of this paper, 
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Uncle Sam’s New Infantry Rifle 

(Concluded from page 408) 
that the rifle could be neither fired nor 
made ‘“‘safe.” Also in firing over a para- 
pet the bolt handle has a pleasant tendency 
to jam into the knuckle from the recoil. 
(he idea is good, but has been overdone to 
the point where I should regard it as a| 


80 


“ce 


serious defect. 

The safety is not a part of the bolt sleeve 

in familiar models, but is pivoted in the 
right side of the receiver, abaft the bolt 
handle, and works parallel with the barrel. 
Pulling it back operates 
entering recesses cut, the one in the bolt 
handle, the other in the firing pin head. | 
Because the former recess must be exactly 
in line with the the 
upward motion of the bolt handle, as before 
remarked, prevents the soldier from putting 


two plungers 


plunger, slightest 


on the safety. 

The magazine is essentially that of the 
but 
due 


Springfield and Mauser, holds six 


cartridges instead of five, doubtless 
to the more compact rimless 1906 American | 
pills. 

The British rifling is adhered to, left hand 
twist with five equal grooves and lands. | 
The Springfield has four lands with right 
hand twist. Apparently the new weapon 
likes our bullets, for 75 shots, ten of them 
rapid fire, without bullet lubricant, failed 
to deposit even .0001 inch of metal fouling | 
on the lands, which is not the case under 
the same conditions with the Springfield. | 

The stock has a sort of pistol grip, and 
gives the same appearance as the Lee. It 
is extremely uncomfortable in any posi- 
tion, particularly the prone. The butt 
plate is badly shaped, and bruises the 
shoulder—where my own is case-hardened 
and usually immune to recoil. The stock 
pounds the jaw; always these military 
people make the obvious error of too much 
crook in the stock, and this is intensified by 
long range, which carries the head still 
higher and makes the stock drop still more. 

The rifle has 26-inch barrel of 
24, the length of the Springfield, and is 
all 4314 for the 
Also it weighs ten pounds or 


instead 
4} inches against 
Springfield. 
more complete, about one pound more than 
average Springfield. Much of this 
weight seems to lie in the barrel at the 
lot of un- 
long 
muzzle, 


over 


the 


there is a 
With a 
hungry the 
11 pounds in all, the handling of the arm 


breech end, where 


necessary hardware. and 


bayonet on making 
takes a pretty husky citizen; it would be 
better for the sort of fighting now in style 

nearer nine or nine-and-a-half pounds 
with bayonet fixed. 

The bolt works smoothly but there is a 
tendency to drive the rifle from the shoulder 

1) rapid fire, and I can make better going 
with the Springfield bolt—that is, with a 
good one. Some Springfields are im- 
possible. 

There is no magazine cut-off as on the 
there is no 
The 

agazine the 
Springfield, holds the bolt open when the 
magazine is drill 
with the empty rifle in the firing motions 


is made possible only by the issuing, with 


Springfield—which is correct; 
need for one with a clip loading rifle. 


however, as on 


follower, 


empty. Accordingly 


each rifle sent to the camps for drill pur- | 
| occupying three whole floors of a large 


poses, of a “depression follower’’ which, 
held under the edges of the bolt wall, 
the bolt to go forward without 
obstruction and permits use of the rifle as 

single loader. The purpose of holding 
open the bolt when the magazine is empty 
is to prevent the excited soldier from con- 
tinuing indefinitely the motions of firing 
experience 


llows 


on an empty chamber, as 
proved that rattled troopers used to do with 
the Krag in action. 

The bolt and receiver are made of nickel 
steel are hardened and tempered. 
This does away with the cracking lugs 
found on the new Springfield now and 
then, due either to faulty processing during 
case hardening or to steel with too high a 
carbon content. Whether the lugs will 
stand the and thrust of the 
powerful cartridge, remains to be seen. 

In conclusion, the new rifle is a beauti- 
fully finished arm, equal to any sporting 
rifle. 
the Springfield. 
the rear sight, I prefer my old love, not 


and 


wear upset 


| fool-proof, easily caught 
| compared 


| imagined to be highly nutritious. 


| familiar 


| office 
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because of long association but because of 
better position of bolt handle, lighter 
weight, better safety and better stock— 
although that is bad enough. Of the two, 
however, both handled by men of the same 
ength of training, the 1917 weapon would 
win hands down because of that splendid, 
rear sight, as 


to the complicated, unsatis- 
factory Springfield sight. 
it is of further great improvement, as a 


Uncle new 


Susceptible as 
man-killing Sam’s 
shooting iron stands without 
in the infantry rifles of the world’s armies, 


The Inner Man of Armies 
(Concluded from page 409) 
ordinary brown chocolate; the brown part 
is much overrated, in this respect being 
comparable to beef extract, calves’ foot 


weapon 
a superior 


jelly and other supposed dainties, popularly 


An Italian army chocolate is in sausage- 
length form, put up in ordinary casing; | 
while their plum duff goes into a beef | 
membrane, as illustrated, This is a more | 
sustaining plum pudding than the more |} 
of British tradition. The 
Italian “spotted dog”’ is made with one of 
the heavy and dark Italian wines in lieu of 
water, and fat nut in place of 


one 


meats 





ordinary shortening. 
There is, to repeat, no entirely satis- 
factory emergency ration in use by any 


army, and perhaps there never will be. 


The nearest approach thereto is the simplest 
—just the unsalted, sun-dried, paper-thin 
meat sheets of some of the Latin-American 
forces. This is always dry and cleanly to 
handle, can be eaten as it is, and folds up 
compactly like brown paper. The thick 
article of the shipping supply trades is a 
very different and very inferior one. 

The Asiatic soldiery have a similar sun- 
dried and_ unsaited sheeting, in 
smaller sizes, shaved from the round of 
goat, sheep and pig; while certain African 
tribes depend upon a similar product of the 


meat 


deer and the buffalo. In every case food 
value is high. 

In conclusion, it is interesting to remark 
that all the illustrations accompanying 
this article are from photographs taken 
direct from the actual war foods themselves, 
the ones shown being only a few from some 
As in the 
pictures presented a 


score or more available exhibits. 
of the sugar 
week ago, all these items were purchased 
at the foreign groceries and similar shops 


case 


which are so plentiful in cosmopolitan New 
York. All these have features 
which, it suggest ideas to 


exhibits 
might 


seems, 





the food purveyors and purchasers t» the | 


American Army. 
Building American Aviation 
(Concluded from page 414) 
as betterments come out. To meet these 
problems, the Aircraft Production Board, 
which was under the authority of the Coun- 
cil of National Defense, has been organized 


| 
| 
| 


into the Aircraft Board, based on Congres- | 


sional authority,reporting to the Secretaries | 


of War and the Navy and having general 
advisory powers over the whole program. 
Three of its civilian members and several 
other employees have been taken into the 
Army and have built up the Equipment 
of the Aviation now 


Division Section, 


building and responsible for the 
spending of severai hundred millions of 
dollars. From aided 
American Officials abroad, Allied officials 


these sources, 


Advisory Committee on Aeronautics, ete. 





| ing up the airplane industry in this country. 
| During these past five months, it may 
be said that the United States has received 
|the very information 
Allies in three years of desperate struggle, 
has established personal contact with Allied 
specialists here and abroad, effected much 
greater coérdination of joint 
Seon a new industry up to the point of 
| quantity production, solved the aviation 
| Nemesis of the motor, brought itself up 
| to evens in the plane program, and estab- 
| lished a great Government aviation head- 
The foundations have been laid 


best won by the 


resources, 





| quarters. 


On the whole, I find it superior to | firm and seeure and the development should 
Outside of the feature of | be rapid. 


A great change has thus been effected in 


by | 


are coming in the threads which are build- | 


here, the Bureau of Standards, the National | 


| 
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Patents 


WE take this opportunity to call attention to the fact that 

our comprehensive practice includes not only the securing 
of the registration of trade marks, but embraces as well the 
obtaining of Letters Patent in the United States, and all countries 
foreign thereto. 

Numbered among our clients are some of the most successful inventors in 
the United States. Our endeavors are always directed to the securing of 
Letters Patent which will protect the inventions of our clients as broadly and 
adequately as possible. A copy of our Hand Book on Patents, in which 
this phase of our practice is fully discussed, will be mailed to any address, 
on application. 

We shall be pleased to give our unbiased, free opinion as to the probable 
patentability of any invention, provided a sketch and a description disclos- 
ing the same are sent to us. A distinct advantage possessed by our clients 
is found in the notice which each patent taken out through our office 
receives in the Scientific American. 


MUNN & CoO., 


Solicitors of Patents and Trade Marks 
WOOLWORTH BUILDING, 233 BROADWAY, NEW YORK 
625 F ST., WASHINGTON, D. C. 
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DURAND 


STEEL LOCKERS 


American life. If the war were to end 
tomorrow, it would leave America secure in 
Hundreds of flyers have already 





aviation. 
been trained; facilities for training other 
| thousands hand; and the 
industry would be here to meet the manu- 
The $640,000,000 has 
already proved a profitable investment to 
the United States, for it has added a science 
which will become part of America’s best 
national capital. One who has seen planes 
fly 150 miles an hour, attain to nearly five 
miles in altitude, or carry 25 passengers, 
cannot but feel that the solidity of its 
development not only is justified by the 
bitter exigencies of war, but is part of 
America’s future progress. 


| The Red Cross In War 


| (Continued from page 420) 


would be on 


facturing problems. 


Forty dispensaries for the treatment of 
the civil population in the American Army 
zone have been put into operation under 
|}the Army Medical Department. Each 
motor unit, made up of one doctor and two 





nurses, is responsible for several villages. 


TYPE L. D. 


BEF ORE you buy lockers 
investigate Durand Steel Lock- 
ers. Their reputation is a good guide 
in purchasing; their superiority is a 
lasting satisfaction to their purchaser. 


It was found that most of the local doctors 
had been called out of civil practice and 
had the French Army. For 
example, in one locality, where there had 
been originally 100 physicians, there are 
now only 18, and they are all from 65 to 


gone into 


In large areas there are no 
Where our troops 
are encamped or in contact with the villages 
units give general 
medical care to the neighboring people by 
district nursing, taking the places of the 
absent family practitioners, on the theory 
that to make the region a healthier place 
for American troops is of very real concern 
to America. 


80 years old. 
physicians whatever. 


Durand Steel Lockers are fire-proof, 
practically indestructible, sanitary 
and convenient. They are adapted 
for offices, factories, schools, clubs, 
gymnasia and wherever lockers are 
used. 

Write today for illustrated catalogue. 


We are also manufacturers of 
steel shelving, steel bins and 
general steel factory equipment. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn Bk. Bldg. 974 Vanderbilt Bldg. 
Chicago New York 


these medical will 


have been made for 
an independent workshop at a military 
hospital where an improved type of arti- 
ficial leg will be sold to the French Govern- 
ment at cost. The ordinary artificial limbs 
made in France are unnessarily heavy and 
not well fitted for the stump of the leg. 
| Whether this service will be needed by the 
American Army is not yet determined, but 
the Red Cross will be in a position to sup- 
ply such limbs if they are required. 

In knowledge of anaesthetics, or rather 
in application of that knowledge, American 
practice is far in advance of the general 
No adequate sources 
This gas 


Arrangements 








SELF-OILING BUSHING | 


OF PROVEN WORTH ~~ 


By ..eans of specially treated 
eapillary feeders, oil is fed 
froma reservoir formed either 
in the bushing or housing 
through the bushing to the 
bearing surface in just the 
right amount—neither too 
much nor too little--just a 
thin film of oil. This 


range in Europe. 
|of nitrous oxide exist in France. 
does not diminish the resistance of a patient 
Often, life 
hangs in the balance on this difference. 
| Red Cross plants for manufacturing nitrous 
will be installed within the 
three months. 


as do ether and chloroform. 





oxide next 


SELF-OILING BUSHING 


= s a Considerable research work has been 
done by the American medical fraternity 
now working in France, and a large number 


of subjects, including many special trench 


eliminates waste, dripping, damage to belts 
and stock; eliminates rebushing: runs 8 mo. 
toa year on one oiling. It’s already standard 
in wood working, metal working, textile and 
transmission machinery—in fact it overcomes 
all bearing troubles. 


GUARANTEED. Trial orders guaranteed ‘ P iseases are s Ee > 
Write fo: bookiet and learn about test ci and war dis ases, are at present under 
our risk investigation. The American Red Cross 


has appropriated $100,000 to encourage 
Its Medical and Surgi- 
eal Division has initiated a special study of 
the with 
neurological 


MOCCASIN BUSHING CO. 
2110 BOYCE ST. Chattanooga, Tenn. 


such investigation. 





2 French methods of dealing 


and psychiatric problems, 
especially so-called “shell-shock.” 


The Red Cross has undertaken to make 








the American Army as can be turned out. 


brought great distances, as in irriga- on the steady stream of supplies which is 
tion and mining. 

No other form of power plant meets 
such conditions like a Bessemer Oil 
Engine. Fuel oil 
more cheaply transported than coal. 


needed all the time by an army in action 
is not enough. 
is to be ready for the maximum load, and 
of 

stand 





costs less and is to be ready within a 
hours—even if 
but ready, between times. 

Soon after of 
April, the American Distribution Service 
cabled the Red Cross, offering to coéperate 


space 
hospitals empty, 
If the Bessemer Oil Engine is best 
under unfavorable conditions, think 
how much betterit must be under 
favorable conditions. 15 to 180 H. P. 


our declaration war in 


in every way, and later the work was turned 
all stocks full. It had 
founded and supported entirely, from the 
beginning, by Mr. and Mrs. Robert W. 
Bliss. When _ it the Medical 
Supplies Service of the Red Cross there 


The Bessemer Gas Engine Co. 
14 York Street Grove City, Pa. 


over with been 


became 


were 3,190 hospitals on its lists, situated 
all over France. A hundred new hospitals 
are added every month, and at the present 
time there are 3,617 in 1,356 towns. Under 
the Red Cross the funds available have 
been more than doubled. Everything 








OIL ENGINES 








| and store as large a quantity of dressings for | 


HERE are isolated spots where _ 
the power question is a big The same policy holds true of general 
question. Fuel must be hospital supplies and stores. To carry | 


To be adequately prepared | 


24 or 48) 


SCIENTIFIC AMERICAN 


which can be bought in France is bought 
there, either through commercial channels 
or from French workrooms employing 
refugees or crippled soldiers. A _ three- 
story garage is used as the main packing 
and distributing center, and the physical 
work is done not by volunteers but by 
convalescents who live and sleep at the 
Paris hospitals and are paid for the work 
so that in this way two good ends are 
served. 

Direct treatment of the French sick and 
wounded is given by five hospitals which 
have been taken over by the Red Cross, or 
in the maintenance of which it is codéper- 


ating. These are: 
The American Red Cross Military 
Hospital No. 1, formerly the American 


Ambulance hospital at Neuilly, which has 
“done more than any other to keep the 
American Flag flying in France during 
the first three years of the war.” This 
hospital was turned over to the care and 
direction of the United States Army in 
conjunction with the Red Cross, and will 
continue to care for French soldiers. 

Dr. Blake’s hospital in Paris, one of the 
best equipped best run surgical 
hospitals in France, which is now designated 
as American Red Cross Military Hospital 
No. 2. 

The Ambulance des Allies, hitherto 
conducted by Mrs. Trenor L. Park, which 
the Red Cross has increased in size from 
75 to 300 beds. This hospital is near the 
front and affords an unusual chance for 
American and French personnel to work 
together. 

A French hospital under Dr. Fitch of 
Rochester, N. Y., which makes a specialty 
of treating injuries to bones and joints. 
This is maintained by the French Govern- 
ment; the surgical and nursing personnel 
by the American Red Cross. 

The Autochir Hospital No. 7, 
hospital, practically on wheels and ready 
to at time short 
attached to a French evacuating hospital 
near the front. The nursing is done by 
a group of American women, and the Red 
Cross has furnished a large part of their 


and 


a mobile 


move any on notice, 


equipment. 

It is the clear purpose of the Red Cross 
not only to help in seeing that every medical 
resource shall be within reach of the young 
American troops coming to France, but 
to stand by with friendly service in every 
other way that offers itself. All possible 
coéperation will given the Young 
Men’s Christian Association; and in 
general, Red Cross equipment will be put 
to all manner of robust sociable uses out- 
the sick room. Anyone who has 
seen the men come out of the trenches, 
caked with mud and dirt, drawn and tired 
by their experience, will appreciate that 
washing and food are the two things most 
needed to restore them to proper condition. 
Red Cross kitchens, mounted on trucks, 
and bread in large 
chaplains’ service, with 
games, books and _ phonographs, helps 
bridge over the critical time. Its in- 
firmaries on the line of communication are 
places of refreshment well as rest; 
and there is prospect that its recuperation 
camps will be broadened into great out- 
of-doors will an 
| alternative to the cities for men on leave. 
| The casualty service of the Red Cross 
will an to that of the 
United States Army and will amplify and 
humanize the short reports which the Army 
must of give of men killed, 
wounded or missing. An Inquiry Search- 
ing Station will be opened in Paris, which 


be 


side 


will furnish soup 


quantities. Its 


as 





resorts which furnish 


act as accessory 


necessity 
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Used in over 
4,000 factories 
The only oil paint with a glossy, tile- 


like, white finish. Made by a special 
process over which we have exclusive 


control. Contains no varnish. Its 
firm, yet elastic, surface will not crack 
or scale, for it expands and contracts 
with temperature changes, and with- 
stands vibrations. 


Rice’s Mill White 
(BARRELED SUNLIGHT) 


The original “‘Mill White.” It increases your 
daylight 19% to 36% byactualtests. Reflects 
every ray of natural and artificial light. 
Reduces your lighting bills. Resists dirt. 
Sanitary and can be washed clean when other 
paints need re-coating. Remains white long 
after other paints have turned yellow under the 
same conditions. For allinterior use in shops, 
factories, stores, restaurants, etc. 


Sold in barrels, also in cans 
Made in Gloss, Egg Shell and Fiat. 


Write for free booklet, ‘More Light.’’ 


U.S.GUTTA PERCHA PAINT CO. 
23 Dudley St, Providence, R. L 























Accurate Count 


HE Productimeter gives an absolutely ac- 
curate count or measure of yeur output 
and besides you cannot afford to count by hand. 
A dozen styles adaptable to any counting prob 
lem. Sent on 30 days’ trial. 
Write for catalog No, 36 4 


DURANT MF6. CO. 
Milwaukee, Wis. 
















The Productimeter 








will keep a card-index of every American 
soldier reported as sick, wounded, killed, 
taken prisoner, or missing. A of 
| searchers will be stationed at all military | 
| hospitals, stations, base 

| convalescent and shell shock 
stations and with every regiment. Red | 
| Cross representatives are stationed at the 
| ports, and one was able, after the “ An- | 
| tilles” 
to the survivors when they were landed. 
The Red Cross will also send food and | 
clothing in packages to American prisoners. 
It has stationed representatives at Berne 
for this purpose, working jr coédperation 
with the State, War and “Wavy Depart- 
ments. | 


corps 


repose camps, | 


resorts 





sinking, to give prompt assistance 








THE FUN OF 
Winter Sports 


The lure of the ice and snow 
—the possibilities of wonder 
times in winter woods, on 
winter lakes is beautifully re- 
produced in sixteen full pages 
of rotogravure in 


OUTING 
FOR DECEMBER 


See this issue at your news- 
stand. Let OUTING be 
your guide, your play time 
companion in outdoor ways. 


OUTING is the _ outdoor 
authority. It is a faithful 
mirror of our national outdoor 
life. It brings the very latest 
word to satisfy your outdoor 
requirements—to help you 


keep physically fit. 


At your newsdealer’s, or better 
—use the coupon for a saving. 


Outinc PusiisHinc Company, 
141 W. 36th St., New York, N. Y. 


Send me OUTING for six months. 
I enclose $1.00 (Regular price $1.50). 


Name 
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T - of communication, troops going forward or 
0 the man of affairs back on leave often have to spend hours « 5) F. 7 T; d 
waiting for trains, without any means for A m 
| h i 1 hi rest az food cccasionall devin in the | erica s oreign ra e 
‘| who IS answering Hs , ry oes 1 
| ’ open in the rain. Canteens have been N l Ni Billi 
country Ss call to arms opened by the American Red Cross at four | ear. y ine 1 ions 
| junctions through which a total of ap- 
F- proximately 18,000 men pass every day. ‘ ‘ . ° 
| The Management of Your [|| ‘The troops on “permission” find oppor- America’s foreign trade for the fiscal year ending June 30, 
7 eae is Pept: Roe ane tunity to obtain substantial hot meals at|\f/ 1917, reached the unprecedented total of $8,953,000,000, 
beer thi pang the services Ai — cost price, to sleep in clean quarters, to|/f/ of which $6,294,000,000 was exports and $2,659,000,000 
dy this company. It wi l interest wash and change their linen, to read, write imports. 
j7 every man who 1S giving thought and play games. They come in from the 
|| to the safeguarding of his busi- fighting zone tired, dirty, hungry, infected , ‘ és 8 
ness interests while in the service [|| with trench vermin; they take the trains These huge totals emphasize the importance of credit in 

" of his country. We will gladly ]| out refreshed both in body and spirit. By the nation’s business affairs and the necessity of adequate 

al mail you a copy upon request. F]/the time the cold weather sets in, this|\J/ banking facilities for our merchants. 

, tg wrayer bar ni popes service will be covering a big territory. | 

given Dy the OlMciais Of this com= So much for the Red Cross where it |/f +48 oe - 

k ir . : > J s } P : has en strictly ae a 

: pany at our main office or at []| actually touches the war and the men who | The Citizens National Bank ha been strictly 4 commer 

“ either of our uptown branches: [|| make war. Of the supplementary work | cial bank since its organization sixty-six years ago, and 

through which the Red Cross is following |\f,/ has ample equipment to meet promptly the demands of 

" P in the wake of war and its horrors, helping | all mereantile lines. 

J Union Trust Company a refugee family here to find more healthful H 

of New York lodgings, a family there to establish itself | |} THE 

ir . ° . ii 

. 80 Br in the house from which it ‘fled when the i 

186 Fifth or ea, aveane ||| Germans came, a town yonder to pull © OCFTIZENS NATIONAL BANK 

. F itself together again and till the sur-|/f) OF NEW YORK 320 BROADWAY 

: Capital and Surplus, rounding farm-land even before the houses | | | 

le $8,500,000. resume their normal appearances, there is | |f} DIRECTORS ‘i. 

no space to write more than a word. It|lf| Ambre R dams, Ralph LCutter Walton Ping 
-| is the policy of the American Red Cross in it Charles L. Bernheimer Frederic W. Elliott William Fellowes Morgan 
these matters to codperate to the full with | ey tek Robert B. Hirsch ita 

. French organizations, and to step in to ; | Garrard Comly Darwin P. Kingsley Edwin 8. Schenck 

a tide the refugee family over its period of |/}j___ ee = 

os greatest difficulty without in any way 

ROTHMOTORS compromising its independence or self- | x 
If you require hard service from a respect. A system of warehouses along 
motor—one that will not break down the zone of devastation is utilized for the = “ m . 

-” in the midst of an important job—inves- distribution of great quantities of relief The Design and Construction of Induction Coils 

7 a venga sagt 20 years bases supplies, foodstuffs, clothing, furniture, By A. FREDERICK COLLINS 

rob pee he vandhu 7 household equipment, tools, everything 640% ecanai ; 72 pages. 159 illustrations. $3.00) 

’ Inferior motors mean power that is needed to enable a family to get on This work gives in minute details full practical directions for making eight 
ina ioa Neate dae its feet and begin its own work of re- different sizes of coils varying from a small one giving a 9-inch spark to a large 
ment. Write today for booklet construction. A similar service is being one giving 12-inch sparks. | The dimensions of each and every part are given 
containine interestine motor ’ : ; and the descriptions are written in language easily comprehended. 
facts. rendered in Belgium, where _ territory ; 

ROTH BROS. & CO. evacuated by the Germans is reclaimed. MUNN & COMPANY, Inc., Publishers, Woolworth Building, NEW YORK CITY 
198 Loomis Street 
Illinois 

















Dress Up! 


And because Boston Garters do their impor- 
tant work unseen, don’t let them be the last 
things you think of. Follow your natural im- 
pulse and keep them fresh 
and lively. The added 
comfort repays you. 


Take home a new pair today / 












Sold Everywhere. 25 cts., 35 cts., 50 cts. 


GEORGE FROST COMPANY, Makers, BOSTON 











The Mechanic Needs This Plier 


Will answer many useful purposes; de- 


signed of drop-forged steel, with tough 
cutting jaws and scientific handles of 


gun-metal finish, polished head. 

To be obtained from all dealers. Ask 
for “ Red Devil” No. 50. If your dealer 
cannot supply you, send $1.30 for a sam- 
ple No. 60, 7 in. tooi. 


Tool circulars free 
SMITH & HEMENWAY CO., Ine. 


93 Colt Street, Irvington, N.J. 








Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Experimental Science—Handy Man’s Workshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bldg., New York 


THE BREAKERS 


On the Ocean Front 
Atlantic City’s 
Newest Fire-Proof Hotel 


offers unusual attractions during 
Autumn and Winter Seasons. 
Luxurious lobbies, spacious veran- 
das, restful sun parlors and superb 
music. A palatial residence for 
those seeking rest and recreation. 


American and European Plans 


Illustrated Literature and Terms Mailed 
Garage with Accommodations for Chauffeurs | 

















The Protection of Fruit Against Late 
Spring Frosts 

ITH viticulture and horticulture un- 

doubtedly the chief means of livli- 
hood for the greater part of the popula- 
tion of southwestern: France, the develop- 
ment and successful employment of a sub- 
stance designed to prevent in a large de- 
gree the heavy losses occasioned annually 
by the late spring frosts in the vineyards 
and orchards of the region is of excep- 
tional interest and value, not only to 
French fruit growers and wine producers, 
but also to American nurserymen and 
horticulturists. 

The new means of protection or remedy 
known in France as “ag-larine” (anti- 
frost), according to the statement of the 
maker, is a vegetable derivative com- 
pounded from the juices of certain plants, 
and contains no acid or substance of a 
corrosive nature. It is of a fluid character, 
and may be handled in the ordinary hand- 
spray pump, although after it has been 
applied and is exposed to the air, it as- 
sumes a waxy consistency, and has the 
appearance of a sugared or resinous coat- 
ing which despite heavy rainfall endures 
for two to five weeks, it is claimed. 

It is stated by persons who have em- 
ployed this treatment that the bud is not 
weakened by the product. For use on 
fruit trees, such as peach, apricot, apple 
cherry, or almond, the application should 
be made before the period of blossoming; 
for walnut trees, before the appearance 
of any vegetation. Applications have 
been made a second time in one season, 
especially in cases of apple trees, and that 
without harm to the vegetation which 
rapidly develops after the buds once 
come. 

Various persons and organizations have 
attested to the efficacy of this treatment 
in the few years during which it has been 
available for experiments. American fruit 
growers no doubt would find it at least 
worth investigating The chemist who 
prepares the solutions, aud who has ob- 
tained protection from tic French govern- 
ment for its manufacture and sale in 
France, desires to have the product intro- 





duced into the United States for use by 
nurserymen and growers. 
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HEN you need more room and need 
it quickly—when some department. of 
your business becomes suddeniy cramped 
for room, a Truscon Steel Building will per- 
mit quick and economical expansion. 

The standard units of Truscon Steel Buildings are 
carried in warehouse stock, assuring immediate ship- 
ment and avoiding the delay of shop fabrication 
Truscon Steel Buildings are speedily erected—easily 
enlarged—readily taken down and moved to a new 
location. 

Truscon Steel Buildings come to you in steel panels, 
all ready to erect—made of interchangeable steel units, 
assembled by means of a simple locking device 

ee ey weathertight, strong and permanent. Every 
part of the building is steel,—walls, window-sash, doors 
and roof. 

Supplied. in all sizes, any length, widths to 60 feet, 
various heights, any desired arrangement of doors 
and windows. Used for machine shops, storehouses, 
offices, garages, hospitals, schools, restaurants, railroad 
sheds, etc. 

Write or send coupon today for catalog and estimates. 
Address Steel Building Department. 


Trussed Concrete Steel Co. 
Youngstown, Ohio 













Trussed 
Conerete 
Steel Co, 
Youngstown, Ohio 
Steel Bldg. Dept, P_2 
Send catalog and estimates 
on Truscon Stee! Building 


cnomnft, feng ft. wide 
—_ ft. high 
No. of windows —._ No. of doors 
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The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 





1999 Ruby Street = __Rockford, Illinois 


IMPROVED 


Combination Lathe 


for mechanics, model mak- 
ers, experimenters and ama 
teurs. Hollow steel spindle 
The foot motion is of the im 
proved grasshopper ty pe 
Circular saw has iron saw 
table perfectly adjusted 
Guide and slide move to and 
fro readily, and are always 


true to the saw Slide may 
be set at an angle 
$45, $50, $55 and $60 
A. J. WILKINSON & CO. 
Machinery, etc 
184-188 Washington St 
BOSTON, M ASS. 








OUTH BEND LATHES 


Established in 1906 





Muking Lathes over 10 years 


For the Machine 
and Repair Shop 
LOW IN PRICE 
12 In. to 24 In. owing 
Straight or Gap Neds, 
Send for free catalog giv 
ing prices on entire line 
South Bend Lathe Works 
421 Madison St., 
South Kend, Ind, 





For 10¢ Postpaid 
Coin or Stamps 














THE No. 51 UNIVERSAL WOOD WORKER is the 
most wonderful wood working machine you have 
ever seen. 26" band saw, 8" jointer, reversible 
single spindle shaper, saw table and borer all in one 

sk for special catalog deseri®ing it. Also ask for 
catalog of band saws, saw tables, 
jointers, vanety wood workers, 
planers, swing saws, disk grinders 
and borers. 


THE CRESCENT MACHINE CO. 
230 Main St., Leetonia, Ohio, U.S.A. 


All Kinds Small 
The most accuate made and prices 
reasonable. We'carry a complete 
line of gears in stock for immedi 
ate shipment. Can quote on 
special gears of all kinds. Send us 
your inquiries 


Write for Catalogue 









also 











CHICAGO STOCK GEAR WORKS 
20 So. Fifth Ave.. Chicago 
RE a 





562 educational toys and 
instructive scientific articies 
for chiidren from twe to twenty 
years old, are illustrated in our 
8 ial catalo for parents. 

tains invaluable suggest- 
fons on children’s education. 
Sent free. Write for it today. 

EDWARDS SCIENTIFIC COMPANY, 
122 &. Mich. Ave., Dept. 5-19 Chicage 


MODELS: CHICAGO MOD 








ess 06 WMADSINS CHAGOML 


6677S, WRITE FOR ATALOGUE 








Of MODEL SUPPLIES 
Corliss Engines, Brewers 


The VILTER MFG. CO. 


and Bottlers’ Machinery. 
Milwaukee, Wis. 


899 Clinton Street 


THE BRIDGEPORT CHAIN CO. 
Specialistsin SmallWire Shapes &FlatStampings 
Bridgeport, Conn. 


SCOPES 





waorocey 


PLAINFIELD. N.J 








MECHANIOAL 
STPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT MACHINE WORK 


a 


FAR WHEELS b PARTS © 
" te order 
182 MILK STREET, BOSTON 








' 


Models and Exp erimental Work 


BR DEVELOPED 
SCREW MACHINE WORK 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 








The House of Taylor 


HOTEL MARTINIQUE 


BROADWAY, 32D STREET, NEW YORK 


Ove block from Peansylvania Station 
In the Heart of Things 
400 Baths 600 Rooms 


Equally £ onvenient for Amusements, 
Shopping or Business 
167 Pleasant Rooms, with Private Bath, 
$2.50 PER DAY 
257 Excellent Rooma, with Private Bath, 
facing street, southern exposure, 
| #800 PER DAY 
| Also Attractive Rooms from $1.50 
| The Restaurant Prices Are Most Moderate 











SCIENTIFIC AMERICAN 


| NEW BOOKS, ETC. 


FUNDAMENTALS OF MILITARY SERVICE. By 
Captain Lincoln C. Andrews, U. S. 
Cavalry. Prepared under the super- 
vision of Major General Leonard Wood. 
Philadelphia: J. B. Lippincott Com- 
pany, 1917. 12mo.; 428 pp.; illustrated. 
Price, $1.50 net. 

FUNDAMENTALS OF NAvAL SERVICE. 
“Commander Yates Sterling, U. S. N. 
Philadelphia: J. B. Lippincott Com- 
pany, 1917. 12mo.; 575 pp.; illustrated. 
Price, $2 net. 

More than two years ago the need for a work 
such as the ‘‘Fundamentals of Military Service’ 
began to make itself felt; at the request of Major 
General Leonard Wood this volume was prepared 


By 





| formative 


Captain Andrews, and its stimulating and 
is now doing sterling service in 
the training of the Eastern, Southern 
Central and Western Army Departments, helping 
materially in their gigantic task of turning the 
material of civil life into the invincible war 
that liberty and happiness 
for our children’s children. Captain Andrews 
trained recruits for the Spanish War, has been 
instructor at West Point, and knows active service 
in the battlefield; as a living embodiment of the 
true American spirit he has in a high degree the 
gift of communicating this vital flame to others— 
of and regulations appear 
but stepping-stones which the student 
makes his way with a surer and surer footing to 


by 
energy 
camps 


raw 


machine is to rescue 


making camp routine 


across 





| SUCCESSFUL 


that consummation of courage and efficiency, the 
American officer and gentleman. The author is 
ably supported by other experts in special fields. 
Major A with the Engineer 
Corps, Captain C. A. Kilbourne with the Coast 
Artillery, Captain E. T. Collins with infantry 
drill, Captain C. A. Seoane with the Signal Corps, 
und First Lieutenant J. S. Hammond with the 
Field Artillery. All in any way con- 
nected or concerned with military training will find 
manual vision-enlarging and eminently 
What Captain Andrews has done for 


Ss 


Cheney deals 


who are 


the 
practical 


the Army, Commander Yates Stir.ing does for 
the Navy, in his ‘Fundamentals of Naval Serv- 
ice For the man aiming at an officership in the 


ar insight into ship history, 
construction, equipment and functions will be 
invaluable. Speed, armor and gun-power, the 
three variables of fighting-ship construction, are 
charted, illustrated and explained so that the 
great strategical problems are simplified for the 
student; he learns the particular réle assumed by 
each type of vessel in a general engagement; and 
the instruction ranges from the tying of knots to 
organization, whether of shipboard life, the naval 
the Naval War College or the Navy Depart- 
ment. The parts played by electricity and engi- 
neering are indicated, Admiral Mahan's principles 
and it is only necessary to mention 
that the submarine is Captain Stirling's specialty. 
All, whether in the service or out, will find in these 
two delightfully readable manuals the answer to 
almost any question likely to occur to him in 
connection with either arm of our national defense, 
and the civilian looking forward to serving under 
the colors cannot afford reject the help so 
hospitably extended to him by these capable and 
distinguished officers. 


Naval Reserve, this cl 


base, 


are expounded, 


to 


toe’ Junior PLaTTsBuRG Manuva. By 
‘aptain E. B. Garey, U. S. A. and 
Captain O. O. Ellis, U. 8. A., with a 
Foreword by Major-General John F. 
O’Ryan. New York: The Century Co. 
1917. S8vo.; 300 pp.; illustrated. Price, 
$1.50. 
The authors of that well-known hand-book, 


“The Plattsburgh Manual,’ have written these 
attractive chapters especially for the live American 
boy; and while they contain the simpler elements 
of military training the object is not so much to 
manufacture soldiers as to build ‘straight bodies, 
minds and straight morals'’"—to endow 
our youth with the manly attributes that come 
from well-directed, purposeful activities, the 
qualities that insure success in the callings of peace 
no less than in the conduct of war. Here they 
may learn exercises that stiffen the sagging spine 
and strengthen the weak stomach; how to meet 
the little emergencies and annoyances that beset 
the long hike; how to care for themselves in the 
woods or in camp; how to give first aid to the 
injured. Of course the manual also teaches the 
drill movements, the rules of military courtesy, 
the proper way to salute the flag, the rudiments of 
shooting, scouting. patrol duty and signalling 
Schools and camps that make a feature of military 
instruction will appreciate this admirable guide 
prepared by veteran officers, and the patriotic boy 
may rapidly gain from it an insight into military 
means that will counteract many an 
give him real pleasure, 
and serve him in good 


straight 


ways and 
unwholesome influence, 
enhance his self-respect, 
stead through life. 


CANNING AND PRESERVING. 
Practical Hand Book for Schools, Clubs, 


and Home Use. By Ola Powell, U. 8S. 
Department of Agriculture. Philadel- 
phia: J. B. Lippincott Company, 1917. 
Svo.; 372 pp.; 4 colored plates, 262 illus- 
trations. Price, $2 net. 

PracticaAL Foop Economy. By Alice 
Gitchell Kirk: Boston: Little, Brown, 
and Company, 1917. 8vo.; 256 pp.; 
illustrated. Price, $1.25 net. 


With the urgent necessity of supplying food to 
those who have for more than three years battled 
in the common cause of humanity, an inevitable 
though not necessarily serious shortage faces us 
at home. Upon the extent to which we can and 
preserve our immediate surplus may well hang 
important issues. As the author points out 
certain principles of science are involved in these 


| 





| preserving processes, and the best results must | and trust companies. 


closely follow these principles; with the forwarding 
of this purpose in view, she sketches the develop- 
ment of scientific canning and its connection with 
bacteriology; preparation and equipment are very 
thoroughly explained and illustrated; the follow- 
ing chapters take up the canning of fruits and 
vegetables in tin and glass, with straightforward 
directions for drying, pickling and brining, a 
discussion of the business side of the work, and 
suggestions for teaching and demonstrating 
Mrs. Kirk's “‘ Practical Food Economy," the direct 
result of eleven years’ lecturing on home econom- 
ics, presents facts of practical application in such 
a way that the veriest tyro cannot fail to under- 
stand; there are most helpful suggestions for 
buying, preparing and cooking without waste, the 
food values of the cheaper products are empha- 
sized, and there is much sound advice as to the 
arrangement of the kitchen furniture and the 
proper use of various fuels, ovens and utensils. 
The heading of the first chapter, ‘‘ Preparedness in 
the Home," strikes the key-note of this excellent 
work. 


Boston: 
illus- 


A HanpBook or New ENGLAND. 
Porter E. Sargent. S8vo.; 895 pp.; 
trated. Price, $2.50. 

Such a guide as this fills a long-felt want, and 
automobilists and other travellers may greatly 
enhance their pleasure by learning from it the 
points of interest of any town through which they 
may be passing. Indeed, the inhabitant himself 
must be well-informed if he does not find here 
facts of history or development entirely new to 
him. The arrangement is admirable; the style is 
gossipy and often really humorous. Introductory 





papers cover New England in the large—its 
history, climate, characteristic flora, architecture, 
language and people. The main portion of the 
work conducts us along various beaten routes, 
starting with New York via Springfield to Boston 
and describing all things of interest on the way. 
Some errors must be expected in so laborious a 
compilation; perhaps the worst is that statement | 
concerning the oyster industry of Bridgeport: 
“The ‘spat,’ or free-swimming young oysters, 
which come largely from Chesapeake Bay, are 
planted on the flats. . In about two years 
they have grown to market size. They are then 
placed in brackish water to bleach and bloat to 
satisfy the depraved taste of most consumers, 
who don't know the joy of ‘eating ‘em alive.’’ 
The spat is almost entirely the product of the 
native oyster; a two-year-old is salable only as 
“‘seed,"’ not forthe table, and ‘bloating,’ which 
was done for the purpose of selling water for the 
price of oysters, has long been forbidden by law. 
Almost the entire output of the Connecticut beds 
is green and unfit for the table, and is sold as 
“‘seed"’ for re-planting in the waters of Rhode 
Island and the Great South Bay. Valuable 
directories of hotels, steamships and schools round 
out the guide, and numerous maps add to its 
usefulness. 


Tue Unirep Srates Post Orrice. Its 
Past Record, Present Condition, and 
Potential Relation to the New World 
Era. By Daniel C. Roper, First As- 
sistant Postmaster General, 1913-1916. 
New York: Funk & Wagnalls Company, | 
1917. 8vo.; 400 pp.; illustrated. Price, 
$1.50 net. 

The aims and methods of our postal service, the 
problems these involve, and the gigantic scale 
upon which it operates, are neither generally 
understood nor appreciated; Mr. Roper’s excellent 
work will bring this understanding and with it a 
glow of pride to those Americans who are fortunate 
enough to have it come into their hands. They 
will find here the romantic history of the service's 
beginnings and earlier development; will learn 
what numerous functions, social, c*mmercial and 
intellectual, it exercises in their behalf; will be able 
to speak intelligently of the railway mail service, 
rural free delivery, parcel post, postal banking, 
and inspection and control. In chapters brimful 
of interest the marvels of postal engineering are 
disclosed, and the human side of this wide-fiung, | 
intricate system, with its 300,000 workers daily 
obeying the behest of the postage stamp with | 
mathematical precision, is done full justice. | 
The Post Office Department in its relation to | 
Congress and the people is luminously discussed, 
and not the least interesting part of the work is 
that prophetic chapter in which the writer declares 
that the postal service is at the threshold of a new 
era, and indicates the paths this improvement and 
extension is to follow. 

Tue Manuva or Statistics Stock Ex- 
CHANGE HAnp-Book. 1917 New 
York: The Manual of Statistics Com- 


any. 8vo.; 1138 pages; with maps. 
ice, $5. 
The cautious investor and the man who 


would have an intelligent knowledge of our | 
great financial and industrial enterprises finds it 
necessary to have at hand a concise history of 
these undertakings. Nowhere is this furnished 
in more condensed yet adequate form than in 
this standard handbook, now in its thirty-ninth 
year. Railroad, industrial and government 
securities are dealt with down to the present; 
their origin, amount, par value, and the value 
behind them, with many other salient details, 
are given; there is a brief history of the institu- 
tion that issues them, a lst of the officers and 
directors, and much other information of direct 
interest to the investing public. In a succeeding 
section the securities of the leading cities are 
listed alphabetically, with high and low quota- 
tions for 1914, 1915 and 1916 Other sections 
present mining stocks; the prices, production 
and visible supply of cotton; grain and provision 
prices for a series of years, with statistics of 
production, movement, supplies and export; 
and financial and commercial statistics and banks 
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INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. fs 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & Co. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 














Annual Subscription Rates for the 
Scientific American Publications 
Subscription one year. $4 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 
postage prepai:l F ee 
Subscriptions for Canada pe stage | repaid _ 

The Scientific American Publications 
Scientific American (established 1845) $4.00 
Scientific tween Supplement (estab lished 

76) 


seen 


5.00 
The combined subscription. rates and rates to f¢ reign 
countries, including Canada, will be furnished 
upon applicatin. 

Remit by anaes or express money order, bank 
draft or check. 
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Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines sccepied 
Count seven words to the line. All orders must be 


| accompanied by a remittance. 


NEW DENTAL IMPROVEMENT 


Dr. I. NAVARRO N. a distinguished dentist born an 
practising in Caracas, Venezuela, has come to this countr 
to show some professional models of his invention t 
the dental manufacturers of this country. 

One of his models refers to Suction Automatic Teet! 
for Bases in the manufacture of plates without a palat« 
He has alsoa dental press to make gold crowns, workings 
not only with wonderful speed, but making at atime a 
many as fifteen, or more, crowns. Such a thing ix um 
known up to date because with presses already in th 
market only one can be made at a time. 

The inventions of Dr. Navarro are very important for 
the dental profession. He has been highly congrat: 
lated by all American and foreign dentists who hav: 
seen his contrivances, which indeed are a great improv« 
ment in mechanical dentistry. 

Dr. Navarro would be glad 


to hear from any manu 


| facturers of dental appliances who are interested 


Address Box 7: 56, New York, N. Y. 


POSITIONS OPEN 


The Western Electric Company, Incorporated, 


has opportunities for physicists, engineers, designers, 
and draftsmen, for work of research, development, 
and design related to problems of telephonic, tele- 
graphic and radio communication which are matters 
of public importance. Both temporary and perma- 
nent positions are open. Apply by letter, not in person 
unless so specifically sequen to F. B. Jewett, Chief 
Engineer, 463 West St ew York,N. Y. 

AGENTS WANTED 
500% Profit. Free Sample Gold and Silver 
windows, Any 
Write today 
438 N 


AGENTS. 


Big demand every where. 
for liberai offer to agents. Metallic Letter Co., 
Clark Street, Chicago, U.S. A. 


Valuable Books of Instruction and Reference 


Scientific American Cyclopedia of Formulas— 
Concrete Pottery and Garden Furniture— 
Scientific American Reference Book—Experi- 
mental Science—Handy Man's Workshop and 
Laboratory. 


MUNN & Co., Inc., Publishers, Woolworth Bidg., New York 


RUBB Fine Jobbing Work 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


EX PERT ASSISTANCE 


tn portoetion Autemobie eS other _ entions. Model 
ELE MANU: work y- Call or write. 
ELK MANUFACTURING. COMPANY, Inc., 
1926 Broadway, N. Y. C. 
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Rivs AUTO-PEDAL 43; 4% 
NEVERSLIP PADS x 
Made of Live Rubber _ 


Attached te ANY CAR in a Minute 
Dealers: WRITE FOR TERMS $4. 


Geo. H. Rives Mfg. Co., Inc. 
Dpt. B, 287 Woolworth Bidg., Nw York 











“THERE'S A_DiFEFERENCE.” BETTER LEARN AbUUT 


BOGALVSA 


Trade-Mark Reg. U, S. Pat. Office 


EXTRA DENSE LONG-LEAF PINE 
EXTRA DENSE LONG-LEAF PINE 
EXTRA DENSE LONG-LEAF PINE 


es 
("THERE'S A DIFFERENCE."*) 
THE YOU'LL REALIZE THE VALUE TO YOU OF INSISTING ON IT 

“BOGALUSA” is the name BY WHICH TO BUY the BE 
LONG-LEAF. FOR ALL STRUCTURAL PECiFY 
“BOGALUSA” and unless you can identify the lumber deliveree 
”* you'll refuse it as ‘‘not per order. 








as 
WRITE US, | Cutting, 1.000.000 feet 


aves us time 
OU ) There's value in the OOK 


to take am 
BOGa USA S: . (Free.) Get it 


GREAT SOUTHERN LUMBER COMPANY | 
1616 fourth Avenue Segaieca, Leo 
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Our subscribers are requested to note the expiration date NOTICE TO READER i 


| 
that appears on the wrapper in which they receive their When you finish reading this magazine, place a one-cent | 
copies of Scientiric AmeRicAN. If they will send in | stamp on this notice, hand same to any postal employee, | 
their renewal orders at least two weeks prior to the date | and it will be placed in the hands of our soldiers or sailors 
of expiration, it will aid us greatly in rendering them - | at the front. NO WRAPPING—NO ADDREssS. 
efficient service. | A. 8. Burveson, Postmaster-General. Jj 
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TRANSFERRING WET MOTION-PICTURE FILM FROM A RACK TO THE HUGE DRYING DRUMS [See page 440] 
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——_ = Getting the best_out 
= of goed tenth 


Pierce-Arrow quality is insured garage mechanics. It suggests im- 
by systematic factory inspection proved methods of routing, main- 
of workmanship and materials at tenance and mechanical care. It 
every step in the manufacturing forestalls mechanical trouble due 
process. to inexperienced drivers and care- 

Pierce-Arrow performance is less handling. It aims to keep 
insured by systematic agency in- every truck in operation a maxi- 





spection of truck operation in the mum of time ata minimum of cost. 
service of owners. Pierce-Arrow 

More than ever today, when so_ factory inspec- 
much depends upon the speeding _ tionseesthat you 
up of American industry, the im- get good trucks. 





portance of this long-continued Pierce-Arrow 





Pierce-Arrow policy is appreciated agency inspec- The Worm-Gear 
. —s ks 
by Pierce-Arrow owners. tion sees that you or ae oe ee 


. . ° gear drive, which is a posi- 
Pierce-Arrow agency inspection get the best out tive guarantee of effective 


service under the most difhi- 


instructs and advises drivers and of them. ois cunibiiens. 


Specific data is available covering the cost of operation of Pierce-Arrow Motor 
Trucks in many different lines of business, such as Transport, Grocery, 
Contracting, Coal, Brewery, Textile, Oil, Dry Goods, Chemicals, ete. 
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THE PIERCE-ARROW MOTOR CAR CO. 
BUFFALO, N. Y. 





